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ABSTRACT 
This study examines the relationship between ninth graders’ math course grades (passing or 
failing) and future performance on the California High School Exit Examination 
(CAHSEE).  Although correlative data is not predictive, it is able to give a sense of which 
students one can expect to be successful and which students are more likely to benefit from 
interventions before taking the CAHSEE.  This information can be used to ensure that those 
students needing intervention receive appropriate interventions before sitting for the 
CAHSEE exam for the first time in March of their 10th grade year.  This study also 
examines to what extent certain socioeconomic factors – specifically race, gender, 
free/reduced lunch status, and English Language Learning Status, along with ninth grade 
mathematics course grades – are related to future performance on the mathematics portion of 
the CAHSEE. 
Data from over 5,500 Los Angeles County students was collected and analyzed.  For 
students in the graduating classes of 2009, 2010, and 2011 participating schools provided the 
following information: Gender, ethnicity, free/reduced lunch status, English Language 
Learner status, ninth grade math course taken, ninth grade math course grade, year of 10th 
grade census testing, and the CAHSEE math scaled score from the 10th grade March 
CAHSEE census testing.   
When the analysis of variance (ANOVA) statistical analysis was run using students’ 
ninth grade mathematics course grades (passed or did not pass) as the independent variable 
and CAHSEE math scaled scores as the dependent variable, a statistically significant 
relationship was found to exist between these variables.  Further analysis found a 
statistically significant relationship between the mathematics course students take in the 
xiii    
ninth grade and future CAHSEE math performance, as well as a statistically significant 
relationship between the ninth grade mathematics course taken and passing status of that 
course and future performance on the mathematics portion of the CAHSEE.  
In the examination of socioeconomic factors and ninth grade course passing status, 
the study found a statistically significant relationship between students’ race and passing 
status and later performance on the mathematics portion of the CAHSEE, as well as between 
students’ English Language Learner status and ninth grade course passing status and later 
performance on the mathematics portion of the CAHSEE.  However, no statistically 
significant relationships were found when using the socioeconomic factors of gender or 
free/reduced lunch status.   
1    
Chapter 1: Introduction 
Background 
 According to the Center on Education Policy (CEP), in response to “citizens’ 
concerns that the quality of public education has slipped and that too many young people are 
graduating with substandard academic skills,” in the late 1970s and early 1980s states began 
to implement “minimum competency exams to ensure that students could read, write and 
compute” in a basic capacity before graduating from high school (CEP, 2002, p. 9).  “The 
current emphasis on standardized tests to measure the quality of education can be traced back 
to September 1989, when President George H. W. Bush joined the nation's 50 governors to 
convene an Education Summit in Charlottesville, VA.” (Evans, 2006, p. 1).  As a result of 
this push for standardized testing, in 2006 California and Arizona became the 21st and 22nd 
states to withhold high school diplomas until a student earns a passing score on a mandated 
exit exam (CEP, 2006a).  In California, that exam is the California High School Exit 
Examination, commonly referred to as the CAHSEE (pronounced kay-see).   
High school exit examinations.  High school exit exams have become commonplace 
in the United States; however, their possible impact on high school graduation and drop out 
rates are a major source of controversy in the American education system.   Advocates of exit 
exams state “these exams will motivate students to work harder and help teachers identify 
and address student weaknesses,” however, critics of such exams state that gatekeeper exit 
exams “lead to higher dropout rates, place too much weight on a single imperfect measure, 
and do nothing to ensure that students have an opportunity to learn the material being tested.” 
(CEP, 2002, p. 23).  The CEP (2008) acknowledges that whether one is an advocate or critic 
of exit exams: 
2    
High school exit examinations have a significant impact on American education.  
Today, 68% of the nation’s public high school students attend school in the 23 states 
with such policies.  By 2012, when three more states implement high school exit 
exam requirements, approximately 74% of the nation’s public high school students 
will be affected. (p. 1)   
The issue of high school exit exams becomes even more serious when students of color are 
considered.  Currently, approximately 75% of students from ethnic minority communities 
attend public schools in the states that have mandatory exit exams. This figure is most likely 
to rise to about 84% by the year 2012 (CEP, 2008, p. 2).   
The CEP is a Washington DC based organization that defines itself as:  
a national, independent advocate for public education and for more effective public 
schools. The Center helps Americans better understand the role of public education in 
a democracy and the need to improve the academic quality of public schools. We do 
not represent any special interests. Instead, we try to help citizens make sense of the 
conflicting opinions and perceptions about public education and create the conditions 
that will lead to better public schools. (CEP, 2009b, p. 1) 
 One of the roles of the CEP is to carry out a yearly assessment of high school exit 
exams throughout the nation.  For a list of states utilizing exit exams, please see Appendix A.  
The assessment of the exit exams is done based on the unique description of each state.  The 
exams are categorized into three groups, namely: minimum-competency exams, 
comprehensive exams (also referred to as standards-based exams), and end-of-course exams 
(CEP, 2008).  Minimum competency exams most commonly assess “basic skills below the 
high school level” and are decreasing in popularity in the United States (CEP, 2008, p. 16).  
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Comprehensive exams are “aligned with state standards in several subject areas and are 
generally targeted at the ninth or 10th grade level” (CEP, 2008, p. 16).  The first two types of 
exams differ in complexity with end-of-course exams, which are standards-based and done at 
the end of particular courses.  Since students would take an end-of-course exam for each 
course they complete, end-of-course exams are typically regarded as the most difficult of the 
three types of exit exams.   
Currently, comprehensive exams (the type of exam given in California), which are 
normally taken by ninth and 10th grade students, are the most common of the three exit 
exams (CEP, 2008).  However, the popularity of the end-of-course exams is increasing.  In a 
recent report, the CEP (2008) stated that: 
In 2002, only 2 states used end-of-course exams.  During school year 2007-08, 4 
states had policies requiring end-of-course exams.  By 2015, 11 states will rely on 
end-of-course exams and 3 more will implement a dual testing system that includes 
end-of-course exams.  A total of 14 states expect to use end-of-course exams by 2015. 
(p. 2) 
During the 2007-08 school year 23 states required students to pass an exit exam in order to 
graduate from high school.  In addition, three additional states (Arkansas, Maryland, and 
Oklahoma) are in the process of implementing this condition. This implies that by the year 
2012, a total of 26 states will require that students pass an exit exam before they can obtain 
any diploma (CEP, 2007).  Fascinatingly, within the United States, the criteria used to 
determine the earning of a high school diploma differ from state to state.  In some states, for 
instance, students go through multiple paths before they can earn a high school diploma 
while in other states they go through only one path.  Even in states that require exit exams, 
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the difficulty of the exams, passing criteria, and subjectivity in scoring writing differ from 
one state to another.  One CEP researcher argues that a high school diploma is increasingly 
becoming incomparable among states.  In the past, all high school diplomas in the United 
States symbolized the completion of a number of credits and possibly the achievement of a 
minimum proficiency exam.  Without a doubt, the diploma symbolized the attainment of 
certain knowledge and skills.  Today, however, the diploma seems to measure something 
totally different in every state (CEP, 2008). 
 In 2007 the CEP examined the 26 states that have current or designed exit exams 
(Appendix A). Of the 26 qualified states, only Oklahoma and Arkansas failed to respond to 
the survey questions.  The survey inquired about the types of remediation and intervention 
strategies and policies that exist within the state’s public education system.  Interestingly, out 
of the 24 states that completed the survey, 75% pointed out that the major purpose of their 
high school exit exam is to provide schools and districts with information about student and 
school performance that could be used to inform educational policy and curriculum decisions 
(CEP, 2007).  In addition, three-fourths of the participant states said that the exams enable 
schools to determine the number of students who master the state’s school curriculum.  A 
good number of the states also argued that the exams help the states to align the curriculum 
and programs of the local schools with the state education standards.  Additionally:  
75% of the participating states reported that the purpose of the exam is to determine 
prospective high school graduates’ mastery of the state curriculum (e.g. standards, 
curriculum frameworks), and 66% of the participating states reported that the purpose 
of the exam is to increase alignment of local curriculum and programs of instruction 
with the state education standards. (CEP, 2007, p. 20)   
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The results of the survey were disappointing in the sense that very few of the participating 
states identified that a key purpose of the exams is to ensure that students are prepared for 
life after high school.  Very few states identified preparing high school students for 
postsecondary education and/or the employment sector as a purpose of high school exit 
exams.  The results of this survey helped states to reconsider the purposes of their exit exams.  
This reconsideration was evident in the 2008 CEP report, which showed that many states are 
looking for ways to help exit exams adequate prepare students for postsecondary education 
as well as the labor market. 
 Presently the execution and effectiveness of exit exams are challenged by research 
studies showing that the exams have no significant effect on student achievement.  For 
instance, a study carried out by Grodsky, Warren, and Kalogrides (as cited in CEP, 2008) 
showed that high school exit exams have no substantial impact on students’ reading and math 
skills and achievement.  This finding was applicable to both the simpler minimum-
competency exams and the more difficult comprehensive exams. The scholars explained that: 
The absence of effects for even more difficult exams may be due to the small number 
of years that some states have had the more difficult exams, or it may be that the 
“more difficult” exams are not substantially more difficult than minimum-
competency exams. (as cited in CEP, 2008, p. 27) 
The 2008 CEP report goes on to assert that:  
The lack of significant effect of exit exams on students’ achievement occurred 
throughout all social and economic groups of students and are therefore not deserving 
of the huge economic and personal costs that students, parents, teachers, and the 
general public incur through high school exit exams. (CEP, 2008, p. 29) 
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Remediation and intervention.  The implementation of high school exit exams has 
been directly linked to the increasing high school dropout rates of students, particularly 
students from ethnic and racial minority communities.  As a result of this negative 
association, high school exit exams are normally accompanied by two major types of 
strategies that help students to excel on the exams and earn a high school diploma: 
remediation and intervention.  Intervention refers to the aid that is offered to students before 
taking the exit exam.  The main purpose of intervention is to increase the number of students 
who pass the exit exam during their initial attempt.  The second strategy, remediation, refers 
to the aid that is offered to students who failed one or more parts of the exit exam after taking 
it for the first time.  Remediation targets the particular skills, sections, and principles that the 
student failed during the first attempt, rather than the entire exam (Human Resources 
Research Organization ((HumRRO; 2008a).  The CEP admits, however, that the majority of 
states lack the ability to correctly assess the intervention and remediation strategies they put 
into practice.  Despite this, many states and school districts dedicate significant amounts of 
time, effort, and resources toward increasing exit exam passage rates (CEP, 2007).   
 The 2007 CEP report examined the intervention and remediation practices and 
policies that states with exit exams are using to increase the pass rates.  The report discovered 
that the most common type of assistance was remediation for students who did not pass the 
exam during their first try.  In particular, the report found that 15 of the 23 states with exit 
exams offer aid and/or remediation to help districts and schools assist students who failed the 
exit exam during their initial attempt.  Of the 15 states, two provide supplementary funds for 
remediation.  California reported providing $70 million in grants to districts for the 
remediation of students who have not passed the exit exam.  A number of states are creating 
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remediation programs that center directly on students.  Some of these programs provide 
individual students with study guides or assist schools in recognizing and targeting struggling 
students in order to give them extra assistance.  Other states are channeling their resources 
towards teachers and administrators by offering professional development on content and 
standard/formative evaluation (CEP, 2007).  California, in particular, requires that districts 
offer remediation to all students who have taken and failed the CAHSEE, and provides 
remediation both in the form of professional development for instructors and by providing 
preparation materials for students (CEP, 2006a). 
Such enormous remediation programs are not without cost. In 2006, the CEP reported 
that Arizona, California, and Washington—which have recently implemented exit exams as a 
graduating criterion—have increased their spending on remediation.  “California has almost 
tripled its spending on remediation during the past year, from about $20 million for 2005-06 
to more than $57 million for 2006-07, while Washington plans to spend more than $28 
million on remediation in 2006-07,” (CEP, 2006a, pp. 3-4).  In 2005 the remediation 
programs of California, Indiana and Massachusetts were reviewed and it was found that 
“students who participate in remediation sessions do better on their second attempt at passing 
the exit exam than students who do not participate” (CEP, 2006a, p. 36.).  Interestingly, in 
the same report, the CEP states that in Indiana and Massachusetts, where exit exam 
requirements were implemented several years ago, spending for remediation has been cut. 
The CEP (2006a) concludes: 
Spending on remediation falls off after the initial “high- pressure” phase; this was the 
case in Indiana and Massachusetts. It is worth noting that according to our survey, 11 
states do not fund remediation programs for their exit exams. It may be that once exit 
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exams become more entrenched in a state’s educational landscape and instruction 
becomes better aligned with the exam and with state content standards, the need for 
emergency spending diminishes. It may also be the case that, over time, media and 
public scrutiny of the exit exam requirement fades. This lessens the political pressure 
for remediation spending, even if pass rates are still problematic. (p. 46) 
 In addition to remediation offered to students who do not pass the exam during their 
first attempt, schools, districts, and states are required to provide intervention to reduce the 
number of students who fail the exam when they first sit for it.  Some states give remedial 
coursework for students to complete so as to develop their skills prior to taking the exam for 
the first time.  During the 2006 survey of states’ intervention strategies, the CEP found that 
the majority of states with exit exams encourage students to take additional courses in the 
tested content areas such as: reading, writing, mathematics, and science.  Many states are 
now encouraging students to take more mathematics courses in earlier grades (The Education 
Trust-West, 2006).  For example, Indiana state officials asserted that students are encouraged 
to take Algebra I during the ninth grade and Massachusetts state officials want students to 
complete courses in both algebra and geometry by the time they complete the 10th grade 
(CEP, 2006a).  States are also offering interventions such as in-class appraisals of tested 
content and skills as well as test preparation lessons and activities for all students before 
taking exit exams for the first time (CEP, 2007). 
Instruction.  Curriculum and instruction may be becoming more consistent as a 
result of tools like pacing guides and benchmark testing, however, these tools are also 
increasing the rate of instruction and curriculum delivery (CEP, 2007).  The CEP (2007) 
found that: 
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Some teachers reported serious concerns about their inability to cover topics in depth 
or to allow their students enough time to master skills.  Many teachers commented 
that exit exam interventions and remediation are decreasing the kinds of high level 
skills they used to teach in their classrooms.  This was supported by students, who 
pointed out that test-taking preparation activities and test-taking skills were taught 
during academic instructional time.  In addition, almost all the high schools we 
studied required students who had failed an exit exam to take an additional class in 
that subject.  This second class often focused on basic remedial skills needed to pass 
the exit exam.  This practice led to another concern; some teachers and administrators 
reported that increasing instructional time in reading and math often led to decreased 
flexibility in the core curriculum and loss of electives for students, particularly 
students with low academic performance. (p. 46) 
This may also result in a lack of access to California’s A-G college entrance required courses 
for students who require remediation during the regular school day.  One key factor related to 
the failure of public education to educate children to proficiency is the lack of curriculum 
alignment; most states’ curricula do not align written, taught, and tested curriculum, which in 
the end does not allow students to perform successfully on mandated assessments. 
Exit exams and graduation rates.  One of the controversies surrounding high school 
exit exams is their effect on graduation rates.  When examining the effects of high school exit 
exams on graduation and drop out rates, the CEP (2008) found that “in the case of California, 
[data] suggest higher dropout rates in 12th grade that are correlated with the implementation 
of the state’s high school exit exam policy” (p. 11).  This implies that the use of exit exams 
actually has a negative effect on high school graduation rates in California, despite the fact 
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that the graduation rate is affected by several other factors.  Students may elect to drop out of 
school when they continually fail to pass the exit exam.  However, the Human Resource 
Research Organization (HumRRO, 2006b) found that some students who drop out of school 
pass the exit exams, thereby supporting the fact that the decision to drop out is influenced by 
a number of factors besides the inability to pass the exit exams.   
 Even though the research is not completely conclusive, some studies propose that exit 
exams may have a somewhat negative impact on graduation rates, even when the exams do 
not appear to rank highly on the list of factors that influence a student’s decision to drop out.  
Exit exams do appear to have an important effect on curriculum (Holme & Rogers, 2005).  In 
a study carried out by the CEP (2006a), state education officials asserted that students are 
encouraged to take additional courses in tested subjects, such as reading, writing, 
mathematics and science. The CEP (2002) researchers stated that more research needs to be 
done in the field of high stakes exit exams in order to recognize and minimize the negative 
effects of the exams and to determine if exit exams improve student learning. 
Problem Statement 
Math is a key predictor of later student success, and courses such as Algebra I are 
gatekeepers for higher-level science and mathematics courses.  There is currently a push in 
the United States to have students take Algebra I in middle school as opposed to waiting until 
the ninth grade.  According to Loveless (2008), “students who take algebra earlier rather than 
later subsequently have higher math skills” (p. 2).  According to the National Mathematics 
Advisory Panel (2008), “a strong grounding in high school mathematics through Algebra II 
or higher correlates powerfully with access to college, graduation from college, and earning 
in the top quartile of income from employment” (p. xii).  Additionally, students who 
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successfully complete Algebra II in high school are “more than twice as likely to graduate 
from college” than their peers who do not (National Mathematics Advisory Panel, 2008, p. 
xiii).  From data like these, it is clear that we need to ensure our young people gain 
mathematical proficiency.   
However, there is a high incidence of student transience in many California high 
schools, involving students frequently moving from school to school and even district to 
district, as well as in and out of private and charter schools.  As a result, many high schools 
do not have accurate and appropriate student data to determine which students are most in 
need of mathematics interventions.  Therefore a need exists to determine which students are 
most likely to derive benefit from mathematics interventions and provide targeted specific 
interventions to those students.   
Purpose of the Study 
The purpose of this study is to identify students who are most likely to benefit from 
mathematics interventions prior to their initial CAHSEE census testing.  These students will 
be identified by determining to what extent, if any, a ninth grader’s grade (passing or failing) 
in his or her ninth grade mathematics course, regardless of the course itself (i.e. Algebra 1, 
geometry, etc…) is related to later performance on the CAHSEE.  While correlative data is 
not predictive, it is able to give a sense of which students are likely to be successful and 
which students are likely to benefit from interventions before taking the CAHSEE.  This 
information can be used to ensure that those students needing intervention receive 
appropriate interventions before sitting for the CAHSEE exam for the first time in March of 
their 10th grade year.   
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Research Questions 
This study attempts to answer the following questions: 
1. To what extent, if at all, are students’ ninth grade mathematics course grades related 
to their census testing performance on the mathematics portion of the California High 
School Exit Examination? 
2. To what extent, if at all, do certain socioeconomic factors, specifically race, gender, 
free/reduced lunch status, and English Language Learning status, along with students’ 
ninth grade mathematics course grades, relate to their census testing performance on 
the mathematics portion of the California High School Exit Examination? 
Hypothesis  
 It is the researcher’s belief that this study will show a strong positive correlation 
between students’ ability to pass their ninth grade math course with a grade of C or better and 
their ability to pass the mathematics portion of the CAHSEE during their initial sitting in the 
10th grade.  This researcher also believes this study will demonstrate a strong positive 
correlation between students’ failure to pass their ninth grade mathematics course and their 
failure to pass the CASHEE during their initial attempt in March of their 10th grade year.   
Importance of the Study 
If this study does show a strong positive correlation between students’ failing their 
ninth grade mathematics course and subsequently failing the mathematics portion of the 
CAHSEE, the results of this study may provide a way for high schools in California to 
provide needed interventions to students who are likely to fail the mathematics portion of the 
CAHSEE as early as the spring semester of ninth grade.  This would allow a full year of 
targeted intervention to assist those students in mastering the mathematical concepts needed 
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to pass the math portion of the CAHSEE before their initial census sitting.  Intervention 
before the examination may increase a student’s likelihood of passing the exam during 
his/her first attempt, eliminating the need for him/her to go through remediation and retake 
the test, sometimes numerous times, with only 4 semesters remaining in high school.   
In addition to the implications for individual students, there are implications for 
California high schools as well.  A school’s initial attempt CAHSEE pass rate is used in 
calculations of that school’s Academic Performance Index (API) and Adequate Yearly 
Progress (AYP) each year.  A school’s API and AYP scores determine many things such as: 
the requirement to participate in program improvement, funding opportunities, and public 
perception of the school.  A better initial pass rate can result in higher API and AYP scores 
and more opportunities for the school and its students. 
Limitations, Delimitations and Assumptions of the Study 
 Limitations. This study is limited to exploring the CAHSEE.  Consequently, the 
results from this study are particular to the CAHSEE and therefore not necessarily 
transferable to other states high school exit exams or even other exams in the state of 
California such as the California Standards Test (CST). 
Delimitations.  The main delimitation of this study is its size and scope.  The sample 
population of students attends senior high schools located in a single Southern California 
county (Los Angeles County).  Additionally the scope of this study is specific to the 
CAHSEE, and does not include other standardized exams.     
A second delimitation is the exclusion of special education students.  Given the wide 
variety of disabilities, services, modifications, and accommodations, there is no way to 
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control for the impact these factors may have on the performance of individual students on 
the mathematics portion of the CAHSEE.  As such, they were not included in this study. 
Assumptions.  One of the major assumptions of this study is that a student’s 
mathematics course grade accurately reflects his or her knowledge of mathematics.  While 
some schools have adopted a standards-based grading system that bases students’ final 
grades solely on their performance on standards-based assessments and excludes behavior 
and homework, some schools may still use a grading system that may incorporate student 
behavior and work habits into their final grades, which may lead to grade inflation or 
deflation.   
 Another critical assumption is that the mathematics portion of the CAHSEE is an 
accurate measure of a student’s mathematical skill and understanding.  However, the 
researcher acknowledges that standardized exams, such as the CAHSEE, may be a more 
accurate reflection of students’ ability to read and comprehend the mathematics question 
rather than their ability to solve the mathematical problem. 
 A third critical assumption is that courses having the same title (i.e.: Algebra I) in 
different schools all match the California Longitudinal Pupil Achievement Data System 
(CALPADS) descriptions, cover the same standards, have similar grading systems, and have 
similar levels of rigor. 
 The final assumption of this study is that the letter grade “D” does not indicate 
sufficient content knowledge for a student to be considered as having passed the course for 
the purposes of this study.  This was determined for two reasons.  First, as a direct result of 
this assumption, several schools in the study no longer assign the letter grade “D.”  Second, 
most colleges and universities in the United States do not accept “Ds” as representing 
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sufficient content knowledge to consider that a student has met an entrance requirement in 
that subject area.  This study follows that same assumption. 
Key Terms 
• Academic Performance Index (API) – “The cornerstone of California's Public 
Schools Accountability Act of 1999; measures the academic performance and growth 
of schools on a variety of academic measures” (California Department of Education 
[CDE], 2009a, p. 1).  API scores range from 200 to 1000 and are calculated using 
student performance on statewide tests (CDE, 2009a). 
• Adequate Yearly Progress (AYP) – “A statewide accountability system mandated by 
the No Child Left Behind Act of 2001 which requires each state to ensure that all 
schools and districts make Adequate Yearly Progress” (CDE, 2009a, p. 1).  AYP 
measurements include the percentage of students who are assessed in English 
Language Arts (ELA) and Mathematics in addition to the actual student performance 
data (CDE, 2009a). 
• California Department of Education (CDE) - The governing educational body in the 
state of California (CDE, 2009a). 
• California High School Exit Examination (CAHSEE) - A graduation requirement, 
authorized by state law in 1999, which requires California public students (beginning 
with the graduating class of 2004) to pass the CAHSEE in order to receive a high 
school diploma (CDE, 2009a).  The CAHSEE covers the curricular areas of reading, 
writing, and mathematics, and is aligned with the state content standards adopted by 
the State Board of Education (Abrahamson, 2007; CDE, 2009a).  Students must pass 
both parts with a score of 350 or higher.  The Language Arts portion of the exam 
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assesses eighth and ninth grade level standards and the Mathematics portion of the 
exam tests sixth through eighth grade math standards and Algebra 1 (CDE, 2009a).   
• Comprehensive Exam – Examinations that are “aligned with state standards and are 
generally targeted at the ninth or 10th grade level” (CEP, 2008, p. 1). 
• Dependent Variable – “A variable that is potentially influenced by the independent 
variable” (Leedy & Ormrod, 2005, p. 218). 
• End of Course Exam – Exams that “assess whether students have mastered the 
content of specific high school courses; these exams are usually standards-based, and 
students take each test after completing a specific course” (CEP, 2008, p, 1). 
• High School Exit Exam – An assessment used to determine whether or not a student 
has met the necessary learning standards required for a high school diploma. 
• Independent Variable – “A variable that the researcher studies as the possible cause 
of something else—in many cases, the one that the researcher directly manipulates” 
(Leedy & Ormrod, 2005, p. 218). 
• Minimum Competency Exam – Exams that “generally focus on basic skills below the 
high school level” (CEP, 2008, p. 1). 
• Negative Correlation – When the independent variable increases the dependent 
variable decreases proportionately, and vice versa (Leedy & Ormrod, 2005). 
• Positive Correlation – When the independent variable increases the dependent 
variable also increases, likewise when the independent variable decreases the 
dependent variable also decreases (Leedy & Ormrod, 2005). 
• Variable – “Any quality or characteristic in a research study that has two or more 
possible values” (Leedy & Ormrod, 2005, p. 218). 
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Organization of Manuscript 
 This manuscript is organized into five chapters in the following manner: Chapter 1 
includes introductory information including background information, the research questions, 
the purpose of the study, limitations, and key terms.  Chapter 2 includes a review of recent 
literature regarding the CAHSEE, mathematics education in California, dropouts, and the 
socioeconomic variables of race, gender, free/reduced lunch status, and English Language 
Learner (ELL) status.  Chapter 3 includes the research design, data collection methods, and 
data analysis methods.  Chapter 4 includes a summary of the data collected and an analysis of 
those data.  Chapter 5 discusses the research findings presented in chapter 4 and the 
applications and implications of these findings.  References and appendices are included after 
chapter 5. 
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Chapter 2:  Literature Review  
Overview 
This chapter will include a review of relevant literature on the following four topics: 
the CAHSEE, math education in California, high school dropouts, and the socioeconomic 
variables being examined in research question 2.  The first section includes a review of the 
relevant literature about the history of the CAHSEE, including how it was developed, its 
impact on special education students, the purpose of the CAHSEE, and challenges facing the 
CAHSEE.  The second part of this chapter will review the relevant literature about the state 
of mathematics education in California including the state of algebra in California schools, 
California’s math content standards, the ambiguity of the state’s Algebra I expectations, and 
the growth in the number of students taking and retaking Algebra I.  The third section 
reviews the relevant literature regarding high school dropouts in the United States.  The final 
portion of this chapter includes a review of the relevant literature regarding the four 
socioeconomic variables being examined in research question 2, specifically: race, gender, 
free/reduced lunch status, and ELL status. 
Problem Statement 
Math is a key predictor of later student success, and courses such as Algebra I are 
gatekeepers for higher-level science and mathematics courses.  There is currently a push in 
the United States to have students take Algebra I in middle school as opposed to waiting until 
the ninth grade.  According to Loveless (2008), “students who take algebra earlier rather than 
later subsequently have higher math skills” (p. 2).  According to the National Mathematics 
Advisory Panel (2008), “a strong grounding in high school mathematics through Algebra II 
or higher correlates powerfully with access to college, graduation from college, and earning 
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in the top quartile of income from employment” (p. xii).  Additionally, students who 
successfully complete Algebra II in high school are “more than twice as likely to graduate 
from college” than their peers who do not (National Mathematics Advisory Panel, 2008, p. 
xiii).  From data like these, it is clear that we need to ensure our young people gain 
mathematical proficiency.   
However, there is a high incidence of student transience in many California high 
schools, involving students frequently moving from school to school and even district to 
district, as well as in and out of private and charter schools.  As a result, many high schools 
do not have accurate and appropriate student data to determine which students are most in 
need of mathematics interventions.  Therefore a need exists to determine which students are 
most likely to derive benefit from mathematics interventions and provide targeted specific 
interventions to those students.   
Research Questions 
This study attempts to answer the following questions: 
1. To what extent, if at all, are students’ ninth grade mathematics course grades related 
to their census testing performance on the mathematics portion of the California High 
School Exit Examination? 
2. To what extent, if at all, do certain socioeconomic factors, specifically race, gender, 
free/reduced lunch status, and English Language Learning status, along with students’ 
ninth grade mathematics course grades, relate to their census testing performance on 
the mathematics portion of the California High School Exit Examination? 
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The California High School Exit Examination 
Formation.  The journey to the creation of the CAHSEE began when California 
implemented a comprehensive program to enhance its educational standards and 
accountability after the Public School Accountability Act (PSAA) was passed in 1999.  This 
Act was backed by the former Secretary of Education Gary Hart, the former Governor of 
California State Gray Davis, and a number of chief legislators, establishing “a system in 
which the state holds schools responsible for demonstrating academic progress of students in 
their charge” (O’Day, Bitter, & Perry, 2003, p. 1).  The PSAA is composed of three 
components: the Academic Performance Index (API), the Immediate 
Intervention/Underperforming Schools Program (II/USP), and the Governor’s Performance 
Award (GPA; O’Day et al., 2003).  The PSAA led to the formation of content standards in a 
number of subjects, the creation of the STAR statewide student testing system, goals for 
achievement growth for each of the state’s public schools, as well as a system of financial 
rewards for commendable schools and personnel.  The CAHSEE is one of the major 
components of this accountability program and is used in calculating a school’s API (Zau & 
Betts, 2008).  Besides conforming to the PSAA of 1999, the California State legislature 
introduced a new condition that mandates students to demonstrate competency on a 
graduation exam in ELA and mathematics starting with the graduating class of 2004 
(HumRRO, 2008a).  
 The California Department of Education (CDE) argues that the state legislature’s key 
purpose of proposing the CAHSEE was to drastically enhance the performance of students in 
high schools and to make sure that students who graduate from high school are able to 
exhibit grade-level proficiency in reading, writing, and mathematics.  The exit exam was 
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therefore created in accordance with the recommendations set by the High School Exit 
Examination Standards Panel.  The panel’s members were selected by the State 
Superintendent of Public Instruction and accepted by the State Board of Education (SBE).  
This was authorized by Education Code Section 60850, which asserted that the CAHSEE 
should be developed in line with SBE-approved content principles in language arts and 
mathematics (CDE, 2009a). 
 The SBE administered the CAHSEE for the very first time in the spring of 2001 to 
volunteer ninth graders (class of 2004) as a pilot test.  In October 2001, Assembly Bill 1609 
ended the assessment of ninth graders using the CAHSEE starting with the 2002 
administration.  The CAHSEE was next offered in the spring of 2002 to all 10th graders who 
had failed to pass it during the spring of 2001 (CDE, 2009a).  A new twist to the CAHSEE 
took place in 2003 when the SBE deferred the requirement of taking the CAHSEE for the 
graduating class of 2004.  This decision was reached after the Board found out that a huge 
number of students from the ethnic and racial minority communities were far from satisfying 
both parts of the exam.  At this time, the SBE agreed that the graduating class of 2006 would 
be the first group required to pass the exam in order to obtain a high school diploma.  In 
addition, this decision was followed by a revision of the CAHSEE.  According to Zau and 
Betts (2008), “the ELA portion of the test was reduced from two days to one day, mainly by 
reducing the number of essays from two to one” and the math content “was revised and 
simplified, such that student pass rates on the math portion rose significantly in the new 
version,” (p. 6).  The number of students from the 2006 graduating class who passed the 
CAHSEE stood at 90.4%.  The remaining students who failed to pass the exam were unable 
to graduate.  The only students who were exempted from this condition were students who 
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were enrolled in special education programs.  This marked the first time that California high 
school students were denied high school diplomas as a result of failing the exit exam 
(HumRRO, 2008a). 
CAHSEE and special education students.  When the CAHSEE was first instituted, 
it was accompanied by heated debate concerning its implementation and its potential effect 
on students enrolled in special education programs.  For instance, the exit exam was 
challenged in court through Kidd et al. vs. O'Connell et al.  This case was initially known as 
the Chapman v. California case and was filed on behalf of students with disabilities 
(HumRRO, 2008b).  The case was a class action lawsuit that challenged the justice of the 
CAHSEE for students who have disabilities.  The suit was filed in state superior court in 
2002 by the non-profit organization Disability Rights Advocates in conjunction with a Bay 
Area law firm.  The plaintiffs asserted that requiring students with disabilities to excel on an 
exam that could be significantly higher than or different from their abilities is prejudiced and 
not a suitable gauge of these students’ abilities.  The state, on the other hand, argued that 
students with disabilities ought to be held accountable for achievements equivalent to those 
of their to non-disabled peers to make sure that they obtain the best possible education (CEP, 
2006a).  This case was resolved out of court, but it created exemptions for students with 
disabilities.  The exemptions were first applied to the graduating class of 2006 in which 
students with disabilities were not required to pass the CAHSEE as long as they were in a 
position to meet other graduation conditions and had sat for the exam at least twice, 
“including once during their senior year, taking it at least once with appropriate 
accommodations, and taking it after receiving remediation,” (CEP, 2006a, p. 17).  In 
addition, the settlement appealed to the legislature and the state governor to implement 
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legislation that reflects the agreement reached in the case.  If the state failed to do so, the 
plaintiffs asserted they would take the case back to court (CEP, 2006a).  
 Due to the settlement reached in this case, the California state legislature developed 
laws that attempted to excuse students in special education programs from the graduating 
classes of 2006 and 2007 from the CAHSEE requirement.  This exemption was meant to 
serve as a short-term solution as the state legislators began a search for a long-term solution.  
In October 2005, however, California governor Arnold Schwarzenegger prohibited the 
Assembly bill, arguing that it stood in contrast to the terms and conditions of the settlement 
(CEP, 2006a).  Ultimately Governor Schwarzenegger and the state legislators managed to 
come to an agreement and Governor Schwarzenegger signed Senate Bill 517, which excused 
students with disabilities in the class of 2006 from having to take the exit exam.  Later on in 
2006, Governor Schwarzenegger also signed Senate Bill 267, which gave certain students 
with disabilities of the graduating class of 2007 an extra one-year exception to the 
prerequisite to pass the CAHSEE (CEP, 2007).  The final settlement was declared in March 
2008 by Judicial Council Proceeding 4468, which “reinstated the requirement that students 
with disabilities pass the CAHSEE and requir[ed] the California Department of Education to 
conduct a study of students with disabilities who are unable to pass,” (HumRRO, 2008a, p. 
44).  Currently in California students with disabilities are able to take the CAHSEE with any 
modifications indicated in their IEP and, if they earn a passing score on the exam with these 
modifications, may request a waiver from their local school board (CEP, 2009a). 
Purpose of the CAHSEE.  The CDE (2009a) states that the purpose of the CAHSEE 
is to “significantly improve pupil achievement in public high schools and to ensure that 
pupils who graduate from public high schools can demonstrate grade level competency in 
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reading, writing, and mathematics” (p. 1).  The CDE additionally states that the CAHSEE 
helps schools to recognize students who are not gaining necessary skills for life after high 
school.  The exam also encourages districts to provide such students with the resources and 
attention they need in order to attain these skills during their years in high school.  All 
students attending California public schools are required to meet the CAHSEE requirement, 
in addition to meeting all the rest of the state and local prerequisites for earning a high school 
diploma.  The CAHSEE prerequisite is satisfied by excelling in the exam or, for students 
with disabilities, obtaining a local waiver in accordance with the Education Code Section 
60851(c) (CDE, 2009a). 
 There are additional reasons as to why states mandate high school exit exams.  
According to the 2007 CEP survey, the majority of states implement high school exit exams 
to enable schools to align their curriculum with the state standards of education.  Although 
California is one of the states that conform to this purpose, the state’s exit exam also serves 
another important purpose.  The exams are meant to prepare students for life after high 
school, particularly for postsecondary education as well as the competitive labor market 
(CDE, 2009a).  On an annual basis, the external research firm HumRRO evaluates the 
effectiveness and success of CAHSEE.  In 2008, HumRRO (2008a) stated that:  
The primary rationale for implementing the CAHSEE requirement is that the need for 
students to meet this requirement would lead to improved instruction and increased 
student motivation, to the end that more students would acquire skills critical to their 
success after high school. (p. 117) 
This finding is contradictory to the finding of the CEP study that had been conducted the 
previous year.  According to the CEP study, out of the 24 states that completed the survey, 
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75% pointed out that the major purpose of the high school exit exam is to provide schools 
and districts with information that could be used to make important decisions (CEP, 2007).  
In addition, three-fourths of the participant stated said that the exams enable schools to 
determine the number of students who master the state’s school curriculum.  A large number 
of states also argued that the exams help the states to align the curriculum and programs of 
the local schools with the state education standards (CEP, 2007).  Additionally:  
75% of the participating states reported that the purpose of the exam is to determine 
prospective high school graduates’ mastery of the state curriculum (e.g. standards, 
curriculum frameworks), and 66% of the participating states reported that the purpose 
of the exam is to increase alignment of local curriculum and programs of instruction 
with the state education standards. (p. 20) 
Therefore, California seems to differ from other states in recognizing the need for schools to 
prepare their students for life after high school, as is evidenced in the purpose statement of its 
exit exam.  
The CAHSEE exam structure.  The CAHSEE is composed of two major parts: ELA 
and mathematics.  The ELA component seeks to address the content standards of the state 
through grade ten and it is composed of two sub-parts: reading and writing (Holme & 
Rogers, 2005).  The reading part encompasses vocabulary, decoding, comprehension, and 
analysis of information and literary texts.  The writing component addresses writing 
applications, writing strategies, and the conventions of English (for instance, grammar, 
punctuation, and spelling).  The mathematics part of the CAHSEE seeks to address state 
standards in grades six and seven as well as Algebra 1, which is generally taken in the eighth 
grade.  The exam assesses the following mathematics skills: number sense, measurement, 
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algebra, geometry, mathematical reasoning, data analysis and probability, and statistics.  
Students are also required to show a strong base in computation and arithmetic, such as the 
ability to work with decimals, fractions, and percents (CDE, 2009a).  The major purpose of 
the two components of CAHSEE is to assess the mastery of English by high school students 
at grade 10 and the mastery of math at grade 8.  While in their high school years, students 
have a maximum of six chances to take the CAHSEE, once while in grade 10, twice while in 
grade 11, and three times while in grade 12.  The remediation strategy of the CAHSEE 
provides students with the opportunity to take only the section they have failed.  Hence, if 
students fail the exam, they do not have to retake the whole exam, only the components they 
failed (Zau & Betts, 2008).  Students are required to pass with at least 55% on the math 
component, and 60% on the English component (CDE, 2009a).  
In addition, California state laws necessitate that the CAHSEE should be taken only 
on the dates that have been chosen by the State Superintendent of Public Instruction.  All 
students take the CAHSEE for the very first time in the spring of their 10th grade school 
year.  Students who fail one or both parts of the CAHSEE in grade ten have the opportunity 
to take the failed parts “up to two times per school year in grade eleven and up to five times 
per school year in grade twelve.” (CDE, 2009a, p. 1). 
Challenges facing the CAHSEE.  HumRRO produced its eighth annual report in 
October 2007 and presented it to the SBE.  A number of conclusions were drawn from the 
evaluation report.  First, the report found that even though many students now complete 
Algebra 1/integrated math I by the end of the 12th grade, students who complete these 
courses in earlier grades benefit more than those who complete the same courses in later 
grades.  For instance, the report found that in the year 2007, 68% of students in the 12th 
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grade who had completed Algebra I while in the eighth grade attained a passing score on the 
math part of the CAHSEE.  On the other hand, only 32.7% of students in the 12th grade who 
completed Algebra I while in 12th grade attained a passing score on the math part of the 
CAHSEE (CEP, 2008; HumRRO, 2007).  This observation supports the findings of study 
carried out by the Public Policy Institute of California (PPIC) titled, Predicting Success, 
Preventing Failure: An Investigation of the California High School Exit Exam (Zau & Betts, 
2008).    
The researchers in this study, Zau and Betts (2008), examined the test scores and 
other data for students in the San Diego Unified School District during the 2005-06 school 
year.  The researchers found that, in San Diego, only 27% of the seniors who had not passed 
CAHSEE retook the exam the subsequent school year, and only 3.1% attained passing 
scores.  Most significantly, Zau and Betts asserted that students at risk of not passing the 
CAHSEE can be recognized as early as the fourth grade using the variables of academic 
grade point average (GPA), ethnicity, ELA CST score, Mathematics CST score, and ELL 
status.  The researchers did not find Free/Reduced Lunch Status to be an accurate predictor of 
future CAHSEE performance at any age.  They further stated that GPA is the strongest 
predicting factor of future results on the CAHSEE, followed by absenteeism and classroom 
behavior.  In addition, the researchers stated that students from ethnic minority communities, 
ELLs, and students with disabilities have fewer opportunities to excel on the CAHSEE than 
their counterparts.  In addition to the GPA, classroom behavior, and absenteeism, other 
factors that predict success in CAHSEE include “a one-point increase in GPA, a large 
increase in math and ELA scores on the California Standards Test in 9th grade, and early 
achievement of English language fluency for ELL students,” (CEP, 2008, p. 29).  
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 The findings of the PPIC study are at odds with California’s assembly bills 128 and 
347, which concentrate on funding for remediation and supplementary aid for students in 
grade 12 and two years after grade 12.  The scholars propose that an “early warning system” 
should be developed in order to recognize students who are at risk of failing the exam so that 
more funds can be channeled towards them.  In addition, the researchers call for more 
meticulous studies to establish the potential effects of assembly bills 128 and 347 and 
conduct a rigorous assessment of alternative interventions (CEP, 2008; Zau & Betts, 2008). 
 To investigate the impact of California’s exit exam on students, HumRRO researchers 
have been following the trends of exit exam pass rates and dropout rates.  The researchers 
have also been examining the rigor of coursework that students undertake while in high 
school as well as the students’ preparedness to attend college as supplementary indicators of 
student success.  In its 2006 evaluation report, HumRRO discussed varied results concerning 
indicators of success for California high school students.  First, the proportion of students 
who took the SAT fell in 2003 and 2004 but later rose in 2005.  At the same time, the number 
of students who earned a joint score of 1000 on the SAT also increased in 2005, and the 
standard SAT score rose progressively between 2003 and 2005.  In contrast, the number of 
students who took the ACT rose during the same time period, but the standard ACT scores 
remained comparatively even (CEP, 2006a; HumRRO, 2006a).  Secondly, the number of 
students taking part in Advanced Placement exams was shown to have increased steadily 
since 2002, and the number of passing scores of 3 or higher has also increased (CEP, 2006a).  
 Third, the University of California and California State University systems have 
created a catalog of courses referred to as the “A-G courses” that incoming freshmen are 
required to take.  The number of high school graduates who have completed the required A-
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G courses has been somewhat stable at approximately 30% of each year’s graduating class 
(CEP, 2006a).   
Fourth, the number of California high school graduates enrolling as first-time 
freshmen fell in both University of California and California State University institutions in 
2003 and 2004, whereas the rates of enrollment in California community colleges fell in 
2003, then rose slightly in 2004.  These results show a relatively mixed view of education in 
California high schools in the past few years (CEP, 2006a). 
Math Education in California 
 Overview.  California high school graduation requirements have been raised to 
ensure that all students pass Algebra I before graduation (Abrahamson, 2007; CEP, 2009a).  
As previously mentioned, some researchers have referred to algebra as a gatekeeper for many 
students, since 70% of all students who have passed Algebra I by the end of ninth grade 
graduate on time.  However, the majority of students do not pass Algebra I in either the 
eighth or ninth grades, and approximately two-thirds of them fail to graduate on time 
(Loveless, 2008).  Aside from mentioning special remediation courses, when asked how they 
are coping with these statistics, states most often responded that they are encouraging (or 
requiring) students to take more courses in the tested subjects of ELA, mathematics, and 
science.  States are particularly pushing to have students take more mathematics courses 
earlier.  
 The math performance of American students is significantly lower in urban public 
secondary schools across the country and specifically in California.  This has been evidenced 
by student performance on state assessments and the high percentage of students not passing 
the math portion of the CAHSEE, which is a state mandated graduation requirement.  These 
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facts increased both state and federal agencies’ focus on K-12 math performance.  The effort 
to improve math performance has been facilitated through different policy initiatives and the 
publication of school accountability reports which include AYP, API, and the required 
passing of the high school exit exam.  All of these have increased the level of accountability 
and pressure on both school districts and individual schools to ensure that the instructional 
programs at every school are based on the California Content Standards as a vehicle for 
improved math performance (Abrahamson, 2007). 
This is of greater importance because it relates to the fact that countries such as China 
and India are quickly gaining in their status as influential countries in the world economy and 
are outperforming students in the United States, particularly in the area of mathematics 
(Rouse, 2005). The 2007 Trends in International Mathematics and Science Study (TIMSS) 
shows that Asian countries continue to not only outperform, but also widen the gap between 
themselves and the United States (Martin et al., 2008).  This has potential ramifications on 
the ability of the United States to remain an influential leader in the world because recent 
advances in technology have created a world in which education is essential and math is a 
gatekeeper to many of the new jobs that are available today and for the future (Abrahamson, 
2007; Sack, 2004). 
 Although there has been some improvement in mathematics performance of 
American students in the past few decades, such improvement has been incremental and 
insufficient, particularly for minority students.  Statistics provided by the United States 
Department of Labor indicate a correlation between an individual’s math ability and his/her 
average hourly wages; in other words, individuals who demonstrate a minimal level of math 
competency also earn less money.  The findings from the first TIMSS (conducted in 1995) 
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indicated that students in the United States performed poorly in comparison to students at the 
same grade level in other countries (Abrahamson, 2007).  The TIMSS assesses the 
mathematics and science performance of fourth and eighth grade students worldwide.  The 
most recent TIMSS, conducted in 2007, was the fourth survey conducted, assessing 425,000 
students in 59 countries worldwide (Martin et al., 2008).  The importance of a strong 
mathematics education is not only a significant indicator of success in college but is also 
important for the future of the United States and its ability to compete in the global 
information age (Abrahamson, 2007).  Even 20 years ago, the necessary math skills for 
individuals to be competitive and marketable for both the entrance into the university and 
work force was much less demanding.  To be admitted into a four-year university the 
successful completion of geometry was sufficient or if one was to become a mechanic; they 
did not have to have studied algebra, geometry, or calculus.  Today, in order for students to 
meet the minimum requirements for college, they must have completed at least three years of 
higher-level math.  The need for higher-level math skills and a conceptual and operational 
understanding extends to modern vocational fields as well.  This is a relatively new 
requirement and a direct result of an increased level of sophistication and technological 
advancements (Abrahamson, 2007). 
 Student academic achievement in math presents a significant area of concern as 
evidenced by standardized tests (Walsh, 2005).  Math is a gateway subject and the poor 
performance of urban youth in mathematics further exacerbates the lack of opportunities they 
already face, as well as their future access to higher education (Abrahamson, 2007).  One of 
the most valid and important predictors of success in college is the preparation the students 
receive while in high school; this is most significant for math, specifically the completion of 
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higher level math courses (above Algebra II) while in high school (Abrahamson, 2007; 
Adelman, 2006).  As previously mentioned, algebra is the “gatekeeper” course that high 
school students must take in order to enroll in advanced mathematics in high school 
(Abrahamson, 2007).  Of the students who completed a calculus class while in high school, 
83% of these students received their bachelor’s degree (Adelman, 2006).  A mathematics 
program that is effective has been identified as having nine elements, all of which contribute 
to students developing mathematical mastery, knowledge, and understanding: assessment, 
instruction, instructional time, instructional resources, instructional grouping, classroom 
management, professional development, administrative practices, community, and 
involvement (Abrahamson, 2007).  Additionally there are three other elements that have been 
identified as essential in order for an instructional math program to be effective.  Students 
must be able to demonstrate basic computational and procedural skill levels; to have a 
conceptual understanding and be able to problem solve (Abrahamson, 2007; Kurlaender, 
Reardon, & Jackson, 2008).  Although more students are completing Algebra I/integrated 
math I by 12th grade, students benefit most from completing these courses in earlier grades.  
In 2007, 68% of 12th graders who completed Algebra I in eighth grade achieved a passing 
score on the math part of the CAHSEE.  Yet only 32.7% of 12th graders who completed 
Algebra I in 12th grade achieved a passing score (Abrahamson, 2007). 
The state of algebra in California schools.   The majority of California 
policymakers and educators agree that all students should take and understand algebra and 
should do so from the early grades.  From the late 1990s, state officials have utilized 
evaluation and accountability policies as powerful levers to encourage schools to enroll more 
eighth and ninth grade students in Algebra I courses.  In the process, schools have raised 
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expectations and afforded greater opportunities to thousands of previously undeserved 
students.  Nearly 45,000 more California eighth graders, 26,000 of whom were low-income 
students, scored proficient or advanced on the state’s Algebra I test in 2008 than in 2003 
(EdSource, 2009).  While statistics such as these are encouraging, too many California 
students still struggle to pass through the Algebra I gateway leading to upper level math and 
science courses in high school and many students end up repeating Algebra I (EdSource, 
2009).  Additionally in 2007 California led the nation in having 59% of its eighth graders 
enrolled in Algebra I, however in the same year California ranked 45th in eighth grade math 
achievement as measured by the National Assessment of Educational Progress (NAEP; 
Loveless, 2008). 
California’s math content standards and the ambiguity of the state’s Algebra 1 
expectations.  The SBE adopted California’s academic content standards in mathematics in 
December 1997.  These standards, in conjunction with state testing and accountability policy, 
have pushed schools to enroll students in algebra earlier, optimally in eighth grade.  The state 
did not require eighth graders to take algebra, however.  So far, the only official expectation 
has been that students in the class of 2004 and later must pass a course that meets or exceeds 
the standards for Algebra I in order to graduate from high school (CDE, 2009a).  Three 
concepts help explain how algebra fits into the state’s math content standards and how those 
standards relate to what is taught in schools: 
The first concept is that, California’s math content standards are organized differently 
for grades K-7 than for grades 8-12. 
In grades K-7, California’s math content standards are set for each grade level.  
Teachers are expected to help students develop increasingly sophisticated conceptual 
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understandings, computational and procedural skills, and problem solving along five 
interrelated strands that extend across grades K-7.  These five strands include: number sense; 
algebra and functions; measurement and geometry; statistics, data analysis, and probability; 
and mathematical reasoning.  In grades 8-12, however, California’s math content standards 
are organized into nine specialized disciplines rather than by grade level.  These disciplines 
include: Algebra 1, geometry, Algebra II, probability and statistics, trigonometry, linear 
algebra, mathematical analysis, advanced placement probability and statistics, and calculus.  
This California practice diverges from federal assumptions under the No Child Left Behind 
law (NCLB), which groups grades K-8 together and treats grades 9-12 separately.  The 
annual CSTs in mathematics reflect the state’s approach.  Students in grades 2-6 all take a 
single CST for each grade.  A grade-level CST is also administered in grade 7, but a small 
percentage of seventh graders enrolled in algebra take the Algebra I CST instead.  Students in 
grades 8-11 take different math CSTs depending on what courses they take.  Those eighth 
and ninth graders who are not yet ready for algebra take the General Mathematics CST, 
which is aligned with the math content standards for grades 6 and 7.  
Secondly, Algebra as a content standard is different from algebra as a course or part 
of a curriculum. 
 Every California high school must provide courses that fulfill the minimum criteria 
for eligibility to the University of California and the California State University.  However, 
California’s math content standards do not call for any discipline-specific course to be taught 
in any particular grade between 8 and 12.  Instead, the standards acknowledge that districts 
might adopt different philosophies and approaches toward their math curricula.  That said, 
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algebra is still the minimum standard for the content the state hopes a growing number of 
students will learn beginning in grade 8.  
Lastly, mandatory testing and accountability policies push schools to meet standards 
and increase participation in higher math. 
 The California Education Code establishes that the academic content standards are 
intended as models.  The math content standards state, “except for the statutes, regulations, 
and court decisions that are referenced herein, the document is exemplary, and compliance 
with it is not mandatory” (CDE, 2009a, p. 1).  In addition, schools are required to offer the 
annual CSTs in grades 2-11.  The CSTs provide a strong incentive for local educators to 
align instruction with content standards because the tests are used to report publicly on the 
academic progress of schools and districts, and to identify those considered “in need of 
improvement,” (EdSource, 2009, p. 4).  In addition, California accountability policy 
explicitly encourages participation in Algebra I in the eighth grade by penalizing schools 
whose students take CSTs in General Math (the level below Algebra I).  This penalty is 
actually a lowering of students’ scores by one performance level.  This means that an eighth 
grader who takes the General Math CST and scores Proficient will be counted as Basic for 
the purposes of calculating the school’s API.  The penalty is even greater for ninth grade 
students who take the General Math CST.  A ninth grader’s performance is lowered by two 
levels for API calculations, meaning that a ninth grader who takes a CST below Algebra I 
and scores Proficient will be counted as Below Basic (EdSource, 2009). 
Growth of number of students taking Algebra 1.  This growth in participation has 
been accompanied by a higher success rate on the Algebra I CST, with greater numbers of 
students scoring Advanced or Proficient.  However, a great many students are not succeeding 
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in the course, and large numbers repeat it once or more.  There are two ways to measure the 
success of California’s policy decisions regarding algebra.  The first is student participation 
in higher math courses; the second is student success in those courses. Considered together, 
these two measures show that California schools have changed their collective approach to 
the time when students should take Algebra 1.  To the extent that SBE policy has been 
motivated by concern that schools were not being held to sufficiently high expectations for 
student achievement in eighth grade math, there have clearly been important changes in the 
state.  Early student participation in Algebra I has increased greatly in recent years.  For 
instance:  
In 1999, the first year California administered course-specific math tests in grade 8, 
only 16% of 8th graders took the test for Algebra I. By 2003, this percentage had 
increased to 32%. In 2008, 51% of 8th graders took the Algebra I CST. Some 7th 
graders—5% in 2008—now take the test as well.  (EdSource, 2009, p. 5) 
A commensurate increase in the number of students taking Algebra 1 has also been realized 
among students from ethnic minority communities.  For instance, the percentage of African 
American eighth graders (24% to 47%) and Latino eighth graders (26% to 48%) taking the 
test nearly doubled between 2003 and 2008 (EdSource, 2009).  
Retaking of Algebra 1.  California math educators and policymakers interpret the 
Algebra I CST data presented so far in differing ways.  However, most agree that too many 
students are repeating the course, sometimes multiple times.  California is now able to 
quantify this problem more precisely using student-level data.  These data show that 38% of 
ninth graders who took the Algebra I CST in 2008 had taken the test in a prior year.  More 
than half of 10th and 11th graders who took the CST were repeating it as well (Marchant & 
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Paulson, 2005).  Repeating Algebra 1 in grade 10 or later is of particular concern because it 
can prevent students from completing college preparatory courses in math and science that 
have algebra as a prerequisite.  According to EdSource (2009): 
These data also raise larger questions about current students’ preparation to take 
advantage of earlier access to algebra.  Many students who repeat the Algebra 1 CST 
may have struggled in math in earlier grades as well.  Some worry that continuous 
lack of success in math can have the pernicious effect of convincing some students 
they are “unable” to understand and use mathematics.  At the extreme, some say 
repeated algebra course failure causes some students to disengage from school 
entirely and drop out. (p. 9) 
Lastly, some students who pass Algebra I in grade 8 might be placed in the course again by 
high schools that either criticize the quality and rigor of eighth grade algebra courses or use 
mathematics placement tests to determine students’ ninth grade mathematics courses 
(EdSource, 2009).   
Dropouts 
Analysis of high school dropouts and completers in the United States is both difficult 
and somewhat controversial.  There are three main methods of computing dropout and 
completion rates: (a) data from the United States Census Bureau’s yearly Current Population 
Survey (CPS), (b) accountability data reported by the states, and (c) longitudinal study data 
such as the National Education Longitudinal Study (NELS; Cataldi, Laird, & KewelRamani, 
2009; Mishel & Roy, 2006).  This is important to consider because each collection and 
analysis method yields distinct results and the drawbacks of each method should be 
considered when examining the resulting dropout or completion rates.   
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Data collection and calculation methods.  
CPS method.  The United States Census Bureau conducts a yearly CPS.  Data from 
this survey are frequently used in high school dropout and completion statistics, however 
these data do not include persons who are incarcerated, in the military, or living overseas.  
However, it does include recent immigrants who did not attend school in the United States 
and students who attended private schools; additionally this data counts GED degrees as 
equivalent to a regular high school diploma (Aud, Fox, & KewelRamani, 2010; Cataldi et al., 
2009; Mishel & Roy, 2006).  These factors may be what causes high school completion rates 
collected in this manner to be higher than those calculated from state-reported data.  The 
issue of including individuals who have completed a GED as opposed to a traditional high 
school diploma is controversial because “GEDs do not have the market value of a regular 
high school diploma” (Mishel & Roy, 2006, p. 57) and although individuals who have 
completed a GED earn more than those who have dropped out of high school, they do not 
earn as much as those who have completed a traditional high school diploma.  Mishel and 
Roy discuss that there may also be a bias in these self-reported data because people may 
exaggerate their educational attainment and that of their children; additionally, Mishel and 
Roy state that there is an undersampling of minorities.   
 It is particularly important to consider the inclusion of recent immigrants who did not 
attend school in the United States, and whose educational achievements do not reflect the 
performance of the United States school system.  According to Mishel and Roy (2006) “more 
than half of the Hispanics ages 25 to 29 have immigrated in the last 15 years” (p. 38), which 
means they attended little to no school in the United States.  Using the traditional CPS data to 
calculate high school completion rates for Hispanics yields a completion rate of 57.0%, 
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however Mishel and Roy recalculated the rate excluding Hispanics who immigrated to the 
US in the last 15 years.  Their new calculations yielded a high school completion rate of 
72.9% for Hispanics.  Clearly this is a significant difference that should not be ignored.   
State reporting method.  Every year all 50 states submit their high school enrollment, 
completion, and dropout data to the United States Department of Education; these data are 
also used to calculate dropout and high school completion rates for the nation.  Problems 
inherent in this method of data collection include that it does not account for students who 
are retained in the ninth grade, students who transfer to private schools, or students who 
leave school before the ninth grade.  Furthermore, the reported statistics are calculated 
differently by different states since each state has created its own completion and exit coding 
system (Aud et al., 2010; Cataldi et al., 2009; Mishel & Roy, 2006).  Statistics calculated 
from this reporting method yield the highest dropout and lowest completion rates of all 
calculation methods.  In fact, this is the method that “provide(s) the claim that minority 
students have only a 50% chance of graduating from high school and that only two-thirds of 
all students complete high school” (Mishel & Roy, 2006, p. 63). 
Commonly referred to as the “ninth grade bulge,” there is an increasing number of 
students who are retained in the ninth grade, which distorts statistics calculated from ninth 
grade enrollment data.  Consider the following example from Mishel and Roy (2006): 
67 diplomas out of 100 enrolled in ninth grade yields a 67% graduation rate, but 67 
diplomas out of 89 (100 less a 11% ninth-grade bulge) entering ninth graders is a 
75% rate. Since the ninth-grade bulge is so large among minorities, the bias in 
calculated graduation rates is far greater. For instance, if one calculates a 50% 
graduation rate for blacks by comparing diplomas to ninth-grade enrollment, the 
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presence of a 26% ninth- grade bulge indicates a diploma rate of 63%, far higher. (p. 
22) 
In order to correct for this ninth grade bulge the averaged freshman graduation rate (AFGR) 
is used.  This calculation:  
Estimates the percentage of an incoming freshman class that graduates with a regular 
high school diploma 4 years later. The averaged freshman enrollment count is the 
average of the number of 8th-graders enrolled 5 years prior to graduation, the number 
of 9th-graders enrolled 4 years prior, and the number of 10th-graders enrolled 3 years 
prior. (Aud et al., 2010, p. 101)  
The number of 12th grade diplomas awarded is divided by the calculated average ninth grade 
class size to determine the AFGR. 
Longitudinal method.  Longitudinal studies such as the NELS are considered to 
provide the best and most accurate high school completion and dropout data (Mishel & Roy, 
2006).  The drawbacks of longitudinal studies include that they are time consuming, 
expensive, and can not guarantee cohort integrity or account for members who drop out of a 
study before its completion (Aud et al., 2010; Cataldi et al., 2009; Mishel & Roy, 2006).   
High school dropout and completion statistics.  According to CPS data, high 
school completion rates have significantly increased over the past 30 years, and “in 2007, 
some 89.0 percent of 18- through 24-year-olds not enrolled in high school had received a 
high school diploma or equivalency credential” (Cataldi et al., 2009 p. 8).  As discussed 
previously, these data include individuals who have completed GEDs, however, according to 
Mishel and Roy (2006) “the overall high school graduation rate with a regular diploma is 
between 80% and 83%, with the best data (NELS) showing an 82% rate” (p. 3).  Using yet 
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another calculation method for the previous cohort of students finds that “for the class of 
2005–06, the average freshman graduation rate ranged from 55.8 percent in Nevada to 87.5 
percent in Wisconsin” the national average was 73.2% and California was one of the 10 
states with an AFGR below 70% with a rate of 69.2% (Cataldi et al., 2009, p. 10).   
 The most current high school dropout rates (as of 2007) are as follows: nationwide 
9%, Hispanics 21%, Blacks 8%, Asians/Pacific Islanders 6%, and Whites 5% (Aud et al., 
2010, p. v).  Again it is important to remember that these statistics are created from the 
United States Census Bureau’s CPS data and includes individuals who attended private 
schools, schools outside the United States, and who completed a GED as adults.   
Gender.  When these statistics are compared by gender, “females ages 18–24 who 
were not enrolled in high school in 2007 had a higher status completion rate (90.6 percent) 
than their male counterparts (87.4 percent)” (Cataldi et al., 2009 p. 8).  This finding was 
consistent in all calculation methods and for every year between 1997 and 2007 (Aud et al., 
2010, p. 96).  Mishel and Roy (2006) also found that the female completion rate is higher 
than the male completion rate for all ethnic groups, stating that “the difference is lowest for 
the whites, at slightly more than 2 percentage points, but highest for the Hispanics, at over 8 
percentage points” (p. 47).  These findings indicate that in the United States females are 
statistically more likely to complete high school than males. 
Race.  As high school completion rates have risen over the last 40 years, the gap 
between the completion rates and black and white students has shrunk.  When using CPS 
data to consider adults ages 25-29, “in 1962 only 41.6% of blacks and 69.2% of whites 
completed high school, a 27.6 percentage point racial gap” this gap has narrowed over time 
to only 5.0 percentage points in 2004 (Mishel & Roy, 2006, p. 4).   Unfortunately, Cataldi et 
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al. (2009) found that  “the percentage of Hispanics ages 16-24 who were dropouts was 
consistently higher than that of Blacks and Whites throughout the 36-year period of 1972–
2007” (p. 7) with a current dropout rate of 21.4%. 
 When high school completion and dropout rates among races are calculated using 
different measures, there are sometimes drastic differences.  For example according to 
Cataldi et al. (2009; who used CPS data), “in 2007, among 18- through 24-year-olds not 
currently enrolled in high school, Whites and Asians/Pacific Islanders had higher status 
completion rates (93.5 percent and 93.1 percent, respectively) than Blacks (88.8 percent) or 
Hispanics (72.7 percent)” (2009, p. 8).  However Aud et al. (2010) found that: 
Of the 3.9 million students estimated to have entered public high school in the 2003–
04 school year (data not shown), 2.9 million, or 74 percent, graduated in 2006–07. 
However, the numbers vary across race/ethnicities. The AFGR was 91 percent for 
Asian students and 80 percent for White students; in contrast, it was 60 percent for 
Blacks, 62 percent for Hispanics, and 61 percent for American Indians/Alaska 
Natives. (p. 101) 
In this example the CPS self-reporting method found a completion rate of 88.8% for Blacks 
and 72.7% for Hispanics, but the AFGR found a 60% completion rate for Blacks and a 62% 
completion rate for Hispanics. 
Socioeconomic Variables 
This section will discuss the existing gaps in each of the four socioeconomic variables 
examined in research question 2.  The variables considered are: race, gender, free/reduced 
lunch status, and ELL status.   
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Race. According to a report published by The Education Trust, “by the time Latino 
and African-American students hit the age of 17, they have been taught to the same level as 
13-year-old White students” (Wilkins, 2006, p. 6).  This is particularly striking in eighth 
grade mathematics where 91% of Black and 87% of Hispanic students are below proficient 
(Wilkins, 2006).  In examining the relative stagnation of the achievement gap between 
minority and white students in recent years, Rothstein (2008) points out that on the NAEP:  
Average math scores of black 4th graders in 2007 were higher than those of white 4th 
graders in 1990 (National Center for Education Statistics, 2007, p. 10). If white 
achievement had been stagnant, the gap would have fully closed. There were also big 
math gains for black 8th graders (National Center for Education Statistics, 2007, p. 
26). The gap stagnated only because white students also gained. (p. 12). 
Table 1 shows the NAEP math scores for Black, Hispanic, White, and Asian/Pacific students 
in 2005. It is important to note that these are national statistics and racial disparities can vary 
from state to state, as in the case of NAEP reading scores which reveal that “African-
American fourth-graders in New York City perform significantly better than African-
American fourth-graders in Los Angeles.” (Wilkins, 2006, p. 4).  
Table 1 
2005 NAEP Math Scores By Ethnicity  
 % of students scoring Basic or above on 2005 NAEP 
Mathematics 
Grade 4  
 Black 17 
 Hispanic 33 
 White 59 
 Asian/Pacific Islander 73 
  
(continued) 
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 % of students scoring Basic or above on 2005 NAEP 
Mathematics 
Grade 8  
 Black 60 
 Hispanic  33 
 White 90 
 Asian/Pacific Islander 90 
Note. The data in this table are from A public education primer: Basic (and sometimes 
surprising) facts about the U.S. education system, by the Center on Education Policy, 2006b, 
p. 23. Copyright 2006 by the Center on Education Policy. 
 
 There are also disparities in the high school graduation rates of minority students.  
Mishel and Roy (2006) estimate the percentages of students graduating from high school 
with a regular diploma (not a GED) as 69% to 75% for Blacks and 61% to 74% for 
Hispanics.  Additionally, graduation rates taken from the NELS suggests that the high school 
graduation rates are 74% for both Blacks and Hispanics.  While much more encouraging than 
the typically stated 50% graduation rate for minority students, these statistics are still 
significantly lower than the nationwide graduation rate of 79-83% and the 84-85% 
graduation rate for White students (Mishel & Roy, 2006). 
 Much speculation exists as to why these gaps continue to persist in American 
education today.  Some studies have shown that the “school districts that educate the greatest 
number of minority kids consistently receive less state and local money to educate them than 
the districts serving the fewest number of minority students” (Wilkins, 2006, p. 7).  As well 
as the differences in per pupil spending, there are disparities in teacher preparation.  
According to Wilkins (2006), many studies show us that “teacher quality is the most 
important factor in student achievement” (p. 2), however schools that serve mostly minority 
students are twice as likely to be staffed by inexperienced teachers or by “teachers who lack 
even a minor in the subject they are teaching “ (p. 7).  Lastly, this gap may be explained by 
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differences in the curriculum and coursework offered to minority students.  According to 
Wilkins (2006): 
Despite the fact that the skills needed for college and work are virtually the same, 
only 25 percent of Black and 22 percent of Latino high school graduates were 
enrolled in the college- preparatory track at their high school. Even when we give 
students courses with the right- sounding names like “Algebra II” or “Honors 
English,” too many children of color are not getting the content promised. (p. 8) 
This may be one of the factors contributing to the high need for remediation.  When minority 
students matriculate into college, almost 25% of Black students require reading remediation 
in college, while only 7% of White students require the same remediation.  In addition to this 
disparity in content, there are striking differences in access to advanced courses.  Currently 
less than one third of minority high school graduates take Algebra II or a higher-level math 
course in high school (Wilkins, 2006).   Yet longitudinal research shows that when minority 
students take a mathematics course beyond Algebra II in high school those who go on to a 
four year college increase their likelihood of attaining a bachelor’s degree from 45% to 73% 
for Black students and 61% to 79% for Hispanic students (Adelman, 2006). 
Gender. The issue of a gender gap in math has been hotly debated; some suggest that 
biology can explain higher scores for boys on some tests, whereas others point to 
environmental and cultural factors. (“Gender-based math gap,” 2008).  This gap has been 
examined internationally using the Program for International Student Assessment (PISA), 
which is given to 15-year-olds worldwide every three years.  Sapienza has examined PISA 
scores along with an index of gender equality, which was created using “several measures, 
including the World Economic Forum's Gender Gap Index, which considers economic, 
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educational and political opportunities for women” (“Gender-based math gap,” 2008, p. 1).  
Using this method Sapienza found that “in about a dozen countries, both sexes scored about 
the same. In many of those places, like in Iceland, men and women have similar 
opportunities and rights” (“Gender-based math gap,” 2008, p. 1). This finding led the 
researcher to state that "in more gender-neutral societies, girls are as good as boys in 
mathematics" (“Gender-based math gap,” 2008, p. 1). 
 In the previous study using PISA data, “The United States fell in the middle of the 
pack in terms of both equality for women and the gender gap in math” (“Gender-based math 
gap,” 2008, p. 1).  Studies within the United States showed a gender gap in mathematics 20 
years ago, however this gap no longer exists, even in high school (Quaid, 2008).  However, 
gender differences still exist in some states and by grade level.  For example, “in elementary 
and middle school math, states in which girls performed better than boys out- numbered 
states in which boys did better than girls. But in high school math, boys outperformed girls in 
more states”(CEP, 2010a, p. 7).  Though gender differences still exist in some states the 
differences are small and none exceed 10 percentage points (CEP, 2010a).  Some researchers 
attribute the closing of the gender gap in high school to the increasing numbers of girls taking 
math courses above Algebra II (Quaid, 2008).   
 Gender differences are also disappearing on college entrance exams such as the SAT.  
Traditionally females have scored lower than males on the SAT.  Some researchers have 
attributed this finding to the fact that more females than males matriculate into colleges, 
therefore more females than males take the SAT, “which is needed to get into college. The 
highest-performing students of both genders take the test, but more girls lower on the 
achievement scale take it, skewing the average” (Quaid, 2008, p. 2).  This is supported by the 
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fact that on the ACT, a similar college entrance exam,  “the gender gap disappeared in 
Colorado and Illinois once state officials required all students to take the test” (Quaid, 2008, 
p. 2). 
Free/reduced lunch status.  Although there has been much research documenting 
and examining the racial achievement gap in the United States, compelling evidence exists 
that these differences may have more to do with family income than race.  In fact according 
to some research, “whatever test-score gaps exist at school entry are more a function of class 
than race” (Wilkins, 2006, p. 2).  One researcher even claims that the racial achievement gap 
is entirely a function of socioeconomic class, explaining that current definitions of class are 
too broad, that low-income White students are compared with low-income minority students 
who are significantly poorer, and that middle class minority students are compared with 
middle class white students who are much more affluent (Rothstein, 2008).  Rothstein further 
states that “if we restricted comparisons to socioeconomically similar students, the residual 
test-score gap would mostly disappear” (p. 5), in other words, if equally impoverished White 
and minority students were to be compared there would be no racial achievement gap.  
 Data clearly show the gap in achievement between low-income and non-low-income 
students.  Table 2 shows the differences in the percent of students scoring Basic or above on 
the mathematics portion of the NAEP.  There are many theories as to why this gap exists 
including: lack of health insurance and preventative care, higher incidence of school absence, 
higher incidence of asthma, higher incidence of low birth weight, higher incidence of moving 
from school to school, lack of exposure to complex language and vocabulary, less likely to 
be read aloud to, fewer cultural opportunities such as museums, higher incidence of single-
parent families, and higher incidents of neighborhood violence and crime, and a lack of 
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professional adult role models (Rothstein, 2008).  However, it is currently unclear which of 
or how significantly these factors contribute to the performance differences between low-
income and non-low-income students.  Given the obvious gap in achievement scores between 
low-income and non-low-income students it is clear that more research needs to be 
conducted in this area. 
Table 2  
NAEP Math Scores By Income Level 
 % of students scoring Basic or above in Math on the 
NAEP 
1996   
 Grade 4  
  Low-Income 40 
  Not Low-Income 76 
 Grade 8  
  Low Income 38 
  Not-Low Income 69 
2005  
 Grade 4  
  Low-Income 67 
  Not Low-Income 90 
 Grade 8  
  Low Income 51 
  Not-Low Income 79 
Note. Adapted from A public education primer: Basic (and sometimes surprising) facts about 
the U.S. education system, by the Center on Education Policy, 2006b, p. 24.  Copyright 2006 
by the Center on Education Policy. 
 
English Language Learner status.  Mather (as cited in CEP, 2010b) found that “In 
2007, 22% of all children living in the U.S. were either born outside this country or lived 
with a foreign-born parent, making children of immigrants the fastest-growing segment of 
the U.S. population under 18” (p. 3).  This population growth, coupled with the fact that a 
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large achievement gap exists between ELLs and other students, provides incentive to 
examine this population.  In fact, according to the CEP (2010b): 
Some 46% of all ELLs and 50% of Spanish-speaking ELLs were born in the United 
States. Most ELLs know at least some spoken English. About 61% of ELLs have 
some difficulty with English in a classroom setting, 24% have considerable difficulty, 
and 14% have little or no proficiency in English. The percentage of students who are 
ELLs tends to decrease from the lower grades to the upper grades—about 16% of 
kindergarteners are ELLs, compared with just over 5% of 12th graders. This decrease 
may reflect not only improvements in students’ English language proficiency as they 
progress through school, but also the fact that ELLs drop out of high school at rates 
far higher than native-born students (Planty et al., 2009). In 2003, almost 60% of 
ELLs received all instruction in the regular curriculum solely in English—in other 
words, they did not receive any bilingual or native language instruction—while the 
rest received varying proportions of native language instruction (Kindler, 2002; 
Zehler et al., 2003). (p. 3) 
Additionally, almost 80% of the ELL students in the United States speak Spanish at home 
(CEP, 2010b). 
 When examining the standardized test scores of ELLs it is important to be aware that 
there are questions about testing reliability because of the language barrier, with some 
experts stating that these barriers mean that the tests are not a true indication of student skills 
(CEP, 2010b).  Additionally the transient nature of the ELL subgroup makes tracking 
progress particularly difficult, as new immigrant students continually enter the group and 
students who have gained English language proficiency leave the group (CEP, 2010b).  One 
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analysis of national standardized test scores shows that “51% of 8th grade ELL students are 
behind whites in reading and math … and in middle school achievement in mathematics was 
lower still, with more than two-thirds (71%) of 8th grade ELL students scoring below basic” 
(Fry, 2007, p. 1).  These differences in performance between ELL students and non-ELL 
students are smaller in math than in reading (CEP, 2010b).  
 The performance of ELL students in the United States also varies widely by state with 
“mostly positive” trends in the states with the largest numbers of ELL students (CEP, 2010b, 
p. 12).  This is of particular concern in California, which “currently educates close to one-
third of all the English learners in the nation” (Williams et al., 2007, p. 1).  California in fact, 
“showed gains for ELLs at the proficient level for every grade/subject combination, and no 
declines” (CEP, 2010b, p. 12). 
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Chapter 3:  Methodology 
Overview 
This study explored the relationship, if any, that exists between a student’s ninth 
grade math course grade and his/her later performance on the mathematics portion of the 
CAHSEE.  The nature of the study’s problem statement guided the selection of the research 
method. 
This study was designed to answer the following question: To what extent, if at all, is 
a student’s ninth grade mathematics course grade related to his/her future performance on the 
mathematics portion of the CAHSEE? 
Problem Statement  
Math is a key predictor of later student success, and courses such as Algebra I are a 
gatekeeper for higher-level science and mathematics courses.  There is currently a push in the 
United States to have students take Algebra I in middle school as opposed to waiting until the 
ninth grade.  According to Loveless (2008), “students who take algebra earlier rather than 
later subsequently have higher math skills” (p. 2).  According to the National Mathematics 
Advisory Panel (2008), “a strong grounding in high school mathematics through Algebra II 
or higher correlates powerfully with access to college, graduation from college, and earning 
in the top quartile of income from employment” (p. xii).  Additionally, students who 
successfully complete Algebra II in high school are “more than twice as likely to graduate 
from college” than their peers who do not (National Mathematics Advisory Panel, 2008, p. 
xiii).  From data like these, it is clear that we need to ensure our young people gain 
mathematical proficiency.   
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However, there is a high incidence of student transience in many California high 
schools, involving students frequently moving from school to school and even district to 
district, as well as in and out of private and charter schools.  As a result, many high schools 
do not have accurate and appropriate student data to determine which students are most in 
need of mathematics interventions.  Therefore a need exists to determine which students are 
most likely to derive benefit from mathematics interventions and provide targeted specific 
interventions to those students.   
Research Questions 
This study attempted to answer the following questions: 
1. To what extent, if at all, are students’ ninth grade mathematics course grades related 
to their census testing performance on the mathematics portion of the California High 
School Exit Examination? 
2. To what extent, if at all, do certain socioeconomic factors, specifically race, gender, 
free/reduced lunch status, and English Language Learning status, along with students’ 
ninth grade mathematics course grades, relate to their census testing performance on 
the mathematics portion of the California High School Exit Examination? 
Research Design    
This study was a quantitative correlational study that examined the extent to which 
differences in the independent variable are related to differences in the dependent variable 
(Leedy & Ormrod, 2005).  A correlation exists “when one variable increases another variable 
either increases or decreases in a somewhat predictable fashion” (Leedy & Ormrod, 2005, p. 
180).  Correlations can be positive or negative.  In a positive correlation, when the 
independent variable increases the dependent variable also increases and when the 
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independent variable decreases the dependent variable also decreases.  A negative correlation 
exists when the opposite happens (when the independent variable increases the dependent 
variable decreases proportionately and vice versa). 
Methodology (Population, Sampling, Analysis Unit) 
 The sample population included 5,733 students drawn from high schools in Los 
Angeles County.  Six districts and charter school organizations were invited to participate.  
Organizations were selected for their location and the likelihood that they would respond 
with data.  For example, the Los Angeles Unified School District was not invited to 
participate as it was highly unlikely that they would agree to participate and respond with 
data.  The organizations invited to participate included an urban district with large high 
schools, two suburban districts, two urban charter school organizations with small high 
schools, and a suburban charter school organization.  Although the type of school was not a 
variable being examined in this study, only charter school organizations responded with data.  
The participating schools provided the following information for each student in the 
graduating classes of 2009, 2010, and 2011: Gender, ethnicity, free/reduced lunch status, 
ELL status, ninth grade mathematics course taken and grade earned, and the CAHSEE math 
scaled score from the student’s census sitting.  Special education status was also requested so 
that all students receiving special education services could be eliminated from the data set, as 
special education students were outside the scope of this study. 
Human Subjects Considerations 
 As this quantitative study consisted of a statistical analysis of data, there were no 
human subjects.  No identifying information about individual students was requested or used 
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in this study.  Therefore this study was exempt based on 45 CFR 46.101(b)(2) part 4, which 
states:  
Research, involving the collection or study of existing data, documents, records, 
pathological specimens, or diagnostic specimens, if these sources are publicly 
available or if the information is recorded by the investigator in such a manner that 
subjects cannot be identified, directly or through identifiers linked to the subjects. 
(National Institutes of Health, 2005, p. 5) 
Data Collection Procedures 
 Initially, the researcher contacted schools located within Los Angeles County 
requesting their participation in this study.  Schools that agreed to participate were emailed a 
blank Microsoft Excel spreadsheet (Appendix B) and mailed a blank CD onto which they 
saved and returned the requested data.  For each student in the graduating classes of 2009, 
2010, and 2011 (where available) participating schools provided: gender, ethnicity, 
free/reduced lunch status, ELL status, Special Education status, ninth grade math course 
taken, ninth grade math course grade, year of 10th grade census testing, the CAHSEE math 
scaled score from the 10th grade March CAHSEE census testing.  Special education status 
was requested because students who qualify for special education services were excluded 
from the data analysis since the specialized needs of such students and the wide range of 
disabilities are outside the scope of this study.  No identifying information about students 
(such as name, birth date, address, etc…) was requested or used. 
Analytical Techniques 
 First, all data from students who qualified for special education services were deleted 
from the data collected as these students are outside the scope of this study. 
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Research question 1.  Data for research question 1 were analyzed using an analysis 
of variance (ANOVA).  An ANOVA is:  
A statistical procedure that compares the amount of between-groups variance in 
individuals’ scores with the amount of within-groups variance.  If the ratio of 
between-groups variance to within-groups variance is sufficiently high, this indicates 
that there is more difference between the groups in their scores on a particular 
variable than there is within each group. (Gall, Gall, & Borg, 2006, pp. 318-319) 
In this portion of the study the independent variable was ninth grade math pass status 
(either passed or did not pass) and the dependent variable was the CAHSEE math scaled 
score.  All students were assigned to one of two groups: a) passed ninth grade math course 
with a grade of A, B, or C; or b) did not pass ninth grade math course (grade of D or F).  In 
assigning students to one of these two groups all students who have earned the letter grade 
“D” were placed into the group of students who did not pass their ninth grade math course.  
This was done for two reasons.  First, several schools in the study do not issue the letter 
grade “D” so all students scoring below a 70% earn a failing grade in the course and it is 
important to have consistency in the data analyzed in this study.  Secondly, most colleges and 
universities do not accept the letter grade “D” as a passing grade; they consider it to be a 
failing grade even though students earn high school credit for a grade of “D.”  Additionally 
when a student has passed one semester but not the other (using the “D” procedure outlined 
above) their second semester course grade is the one considered for group placement because 
it is the most recent.  The course a student takes upon their first year of enrollment in high 
school was considered their ninth grade math course even if they were taking it for the 
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second time, such as a ninth grade student taking Algebra I in the ninth grade after having 
taken it in the eighth grade.   
The researcher conducted an ANOVA analysis using these data to determine whether 
students who did not pass their ninth grade math course are more or less likely to pass the 
mathematics portion of the CAHSEE than students who did pass their ninth grade 
mathematics course and whether or not this difference is statistically significant.  An 
additional ANOVA analysis was conducted using the math course taken as the independent 
variable and the CAHSEE math scaled score as the dependent variable in order to 
demonstrate that there is no statistically significant correlation between the course a student 
takes in the ninth grade and his/her CAHSEE passing status.  Students were grouped into 
math courses based on the course titles and descriptions in the California Longitudinal Pupil 
Achievement Data System (CALPADS; CDE, 2009b).   
Research question 2.  Data for research question 2 were analyzed using an analysis 
of covariance (ANCOVA) for each of the following socioeconomic variables: gender, 
ethnicity, free/reduced lunch status, and ELL status.  An ANCOVA is “used to control for 
initial differences between groups before a comparison of the within-groups variance and 
between-groups variance is made.  The effect of ANCOVA is to make the two groups equal 
with respect to one or more control variables” (Gall, Gall, & Borg, 2006, p. 320).  For 
example, in the case of gender, an ANCOVA analysis ensures that any statistical significance 
between the group of students who have passed their ninth grade mathematics course and the 
group of students who have not passed their ninth grade mathematics course is not due to 
gender differences.  
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In this portion of the study the independent variables are ninth grade math pass status 
(either passed or did not pass) and each of the socioeconomic variables.  The dependent 
variable is the CAHSEE math scaled score.  The same method described in research question 
1 was used to determine a student’s math course passing status. 
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Chapter 4:  Data Analysis 
Overview 
This study examined to what extent students’ ninth grade mathematics course grade and 
selected socioeconomic factors (race, gender, free/reduced lunch status, and ELL status) are 
related to their census testing performance on the mathematics portion of the CAHSEE in 
order to determine which students are most likely to benefit from mathematics interventions.  
Although several types of organizations were invited to participate, only charter 
organizations responded with data.  This chapter provides an in depth discussion of what the 
data showed with respect to the two research questions:   
1. To what extent, if at all, are students’ ninth grade mathematics course grades related 
to their census testing performance on the mathematics portion of the California High 
School Exit Examination? 
2. To what extent, if at all, do certain socioeconomic factors, specifically race, gender, 
free/reduced lunch status, and English Language Learning status, along with students’ 
ninth grade mathematics course grades, relate to their census testing performance on 
the mathematics portion of the California High School Exit Examination? 
Research Question 1 
Research question 1 asked to what extent, if at all, are students’ ninth grade 
mathematics course grades related to their census testing performance on the mathematics 
portion of the California High School Exit Examination?  In order to answer this question an 
ANCOVA analysis was run using students’ mathematics course passing status (passing or 
not passing) as the independent variable and their 10th grade census testing mathematics 
scaled score as the dependent variable.  The data for this analysis passed the test of 
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assumptions indicating that the data were “normal” or existed in a symmetrical bell curve and 
that an ANOVA was an appropriate method of analysis.  When the analysis was conducted, 
the P-value was 0.00, which is less than 0.05 and therefore indicates that a statistically 
significant relationship exists between these two variables.  The mean CAHSEE math score 
of students who had passed their ninth grade mathematics course was 373.57 and the mean 
score of those who did not was 355.81.     
Interestingly, when the researcher ran the second ANOVA using the mathematics 
course students took as the independent variable and their scaled CAHSEE score as the 
dependent variable, the P-value was also 0.00 indicating a statistically significant relationship 
between the variables of which math course a student takes in the ninth grade and their 10th 
grade performance on the mathematics potion of the CAHSEE.    
However, when considered for this analysis the course data did not pass the Kurtosis 
Normality of Residuals test of assumptions.  Kurtosis is defined as “the state or quality of 
flatness or peakedness of the curve describing a frequency distribution in the region about its 
mode” (Kurtosis, n.d., p. 1).  The word kurtosis comes from the Greek word kyrtosis, which 
means curvature (Kurtosis, n.d.).  This means that the data are skewed and do not form a 
standard symmetrical bell curve.  In the case of these data Figure 1 illustrates that there is a 
sharp peak at the Trigonometry mean of 435.25 and a long tail at the Pre-Algebra mean of 
343.7954. 
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Figure 1. Line graph of mean CAHSEE scores by course description 
The most important consideration when addressing this lack of a symmetrical bell curve is 
that these means are derived from drastically differing numbers of students.  In Figure 2 one 
can see that the peak in the mean scores of Trigonometry students are created by only four 
students, which amounts to less than 0.07% of the student data analyzed, and the long tail at 
the mean score of Pre-Algebra students is created by 303 students, or 5.3% of the student 
data analyzed.  This pyramid formation instead of a symmetrical bell curve may be a result of 
the relatively low numbers of students enrolled in Pre-Algebra, Algebra II, and 
Trigonometry.  The contrasts in course enrollment are illustrated in Figure 2.  This drastically 
uneven enrollment means that the mean CAHSEE scores of four students are evaluated in the 
same way that the mean scores of 2139 students are evaluated.  This disparity may be what, 
in whole or part, causes the student course data to create a curve that is not a standard 
symmetrical bell curve.   
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Figure 2.   Bar graph of course enrollment data 
As a result of this finding the researcher ran an ANCOVA analysis using both the 
course taken and student passing status as the independent variables and CAHSEE math 
scaled scores as the dependent variable.  This analysis had a P-value of 0.000041, which 
indicated that there was a strong statistically significant relationship between students’ math 
course and passing status and their later performance on the mathematics portion of the 
CAHSEE.  This means that the difference in the statistical likelihood that a student who 
passes his/her ninth grade mathematics course may later pass the math portion of the 
CAHSEE during his/her 10th grade census sitting and a student who does not pass his/her 
ninth grade mathematics course may likely not pass the math portion of the CAHSEE during 
their 10th grade census sitting may be related to the specific mathematics course he/she is 
taking.  Table 3 illustrates the results of this ANCOVA analysis. 
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Table 3 
Mean CAHSEE Math Scores and Number of Students Organized By Ninth Grade 
Mathematics Course Taken and Passing Status 
 
Pass Status & Math Course # of Students Mean 
Passed   
 Pre-Algebra 191 345.77 
 2 Year Algebra 1410 360.89 
 Algebra I 1483 376.06 
 Algebra II 53 408.02 
 Geometry 938 392.16 
 Trigonometry  4 435.25 
Failed   
 Pre-Algebra 112 340.42 
 2 Year Algebra 729 350.40 
 Algebra I 611 359.45 
 Algebra II 11 402.36 
 Geometry 191 371.19 
 Trigonometry  0 462.28 
 
The data from this analysis show that students who are taking Pre-Algebra in the ninth grade 
are the most likely to not pass the mathematics portion of the CAHSEE, since the means of 
both the passing and failing group are under a CAHSEE passing score of 350.  As expected, 
the mean of the group of students who did not pass their ninth grade Pre-Algebra course is 
the lowest of all of the group means.  The mean score of students who did not pass their 2 
Year Algebra course in the ninth grade is 350.40, which is nominally above the passing score 
of 350, thus it appears this group may also benefit from interventions.  These data also show 
that students taking Algebra II, Geometry, and Trigonometry are the least likely to benefit 
from interventions since the means for all of these groups, whether students passed or failed 
these courses in the ninth grade, are well above the passing mark of 350.   
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Research Question 2 
Research question 2 asked to what extent, if at all, do certain socioeconomic factors, 
specifically race, gender, free/reduced lunch status, and ELL status, along with students’ 
ninth grade mathematics course grades, relate to their census testing performance on the 
mathematics portion of the CAHSEE? 
Race.  In the ANCOVA analysis using student mathematics course passing status and 
race as the independent variables and 10th grade CAHSEE Mathematics scaled scores as the 
dependent variable, the P-value was 0.02, indicating that there is a statistically significant 
relationship between course passage and race and later CAHSEE passage.  In this ANCOVA 
analysis students were grouped by their ninth grade math course passing status and their race 
and these means were compared.  Table 4 shows the number of students and the mean 
CAHSEE Mathematics scaled score for each group. As in the discussion of math courses in 
research question 1, this table reveals that some means are derived from very small numbers 
of students.  For example, only one Pacific Islander student passed his/her ninth grade math 
course, so that one student’s CAHSEE math score represents the mean for that entire group.  
This table reveals that for all races except Pacific Islanders, the mean CAHSEE Math scaled 
scores of students who passed their ninth grade mathematics courses were at least 10 points 
higher than those who did not.  In the case of Pacific Islanders the single student who passed 
his/her ninth grade math course did not pass the mathematics portion of the CAHSEE, and 
had a score of 343, while the three students who did not pass their ninth grade mathematics 
courses had a mean CAHSEE math scaled score of 379.33.  However, given the incredible 
small sample population of Pacific Islanders, it is difficult to draw any conclusions from this 
information. 
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Table 4 
Number of Students and Mean CAHSEE Math Scaled Scores of Students Grouped by Ninth 
Grade Mathematics Course Passing Status and Race 
 
Pass Status & Race # of Students Mean 
Passed   
 African American 368 367.80 
 Asian 20 404.65 
 Filipino 14 363.64 
 Hispanic 2668 375.37 
 Native American 11 371.55 
 Other 383 367.60 
 Pacific Islander 1 343 
 White 614 372.24 
Failed   
 African American 155 352.10 
 Asian 7 389.57 
 Filipino 7 349 
 Hispanic 1025 355.19 
 Native American 10 355.7 
 Other 176 354.80 
 Pacific Islander 3 379.33 
 White 271 360 
 
Gender.  In the ANCOVA analysis using student mathematics course passing status 
and gender as the independent variables and 10th grade CAHSEE Mathematics scaled scores 
as the dependent variable, the P-value was 0.29, indicating that there is not a statistically 
significant relationship between course passage and gender and later CAHSEE passage.  This 
means that the statistical significance between the group of students who have passed their 
ninth grade mathematics course and the group of students who have not passed their ninth 
grade mathematics course is not due to differences in gender.  
Free/reduced lunch status.  In the ANCOVA analysis using student mathematics 
course passing status and free/reduced lunch status as the independent variables and 10th 
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grade census testing CAHSEE math scaled scores as the dependent variable, the P-value was 
0.06, indicating that there is not a statistically significant relationship between course passage 
and free/reduced lunch status and later CAHSEE passage.  This means that the statistical 
significance between the group of students who have passed their ninth grade mathematics 
course and the group of students who have not passed their ninth grade mathematics course is 
not due to differences in free/reduced lunch status.  
English Language Learner status.  In the ANCOVA analysis using student 
mathematics course passing status and ELL status as the independent variables and 10th 
grade CAHSEE Mathematics scaled scores as the dependent variable, the P-value was 0.00, 
indicating that there is a strong statistically significant relationship between course passage 
and race and later CAHSEE passage.  In this ANCOVA analysis students were grouped by 
their ninth grade math course passing status and their ELL status and these means were 
compared.  Table 5 shows the number of students and the mean CAHSEE Mathematics 
scaled score for each group.   
Table 5 
Number of Students and Mean CAHSEE Math Scaled Scores of Students Grouped by Ninth 
Grade Math Course Passing Status and English Language Learner Status 
 
Pass Status & English Language Learner Status # of Students Mean 
Passed   
 English Only (EO) 2651 366.84 
 Initially Fluent English Proficient (IFEP) 157 393.52 
 English Learner (EL) 409 369.13 
 Redesignated Fluent English Proficient (RFEP) 860 392.70 
Failed    
 English Only (EO) 1217 353.61 
 Initially Fluent English Proficient (IFEP) 66 361.86 
 English Learner (EL) 182 355.65 
 Redesignated Fluent English Proficient (RFEP) 189 368.04 
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This table shows that the students most likely to score well on the mathematics portion of the 
CAHSEE are the IFEP students followed closely by the RFEP students, and the students 
most likely to score lower on the mathematics portion of the CAHSEE are the EO students 
followed by the EL students.  These rankings are true in both groups of students who passed 
their ninth grade mathematics course and those who did not. 
Summary 
This chapter detailed the findings of the statistical analyses performed to answer the 
two research questions.  Research question 1 used ANOVA analysis to examine the 
relationship between students’ ninth grade mathematics course passing status and their later 
performance on the mathematics portion of the CAHSEE as well as the relationship between 
the mathematics course students took in the ninth grade and their later performance on the 
mathematics portion of the CAHSEE.  As the ANOVA analyses found both of these 
variables to have statistically significant relationships, an ANCOVA analysis was run to 
examine the relationship between students’ passing or not passing specific mathematics 
courses in the ninth grade and later CAHSEE performance.  This analysis also found a 
statistically significant relationship among these variables. 
Research question 2 used ANCOVA analysis to examine the relationship between a 
students ninth grade mathematics course passing status, several socioeconomic variables, 
specifically race, gender, free/reduced lunch status, and ELL status and later performance on 
the mathematics portion of the CAHSEE.  These analyses found no statistically significant 
relationship between students’ math course passing status and gender or free/reduced lunch 
status and later performance on the mathematics portion of the CAHSEE.  However, there 
were statistically significant relationships among students’ math course passing status and 
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their race and ELL status and later performance on the mathematics portion of the CAHSEE 
exam.  The implications of these findings will be further discussed in the following chapter.  
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Chapter 5:  Discussion 
Overview 
This chapter presents conclusions and recommendations based on the findings 
presented in chapter 4, as well as recommendations for future study.  This study was a 
correlational study examining to what extent students’ ninth grade mathematics course grade 
and selected socioeconomic factors (race, gender, free/reduced lunch status, and ELL status) 
are related to their performance on the mathematics portion of the CAHSEE in order to 
determine which students are most likely to benefit from mathematics interventions.  
Although several types of high schools in Los Angeles County were invited to participate, 
only charter organizations responded with data.   
Purpose.  The purpose of this study was to identify students who are most likely to 
benefit from mathematics interventions prior to their initial CAHSEE testing.  These students 
will be identified by determining to what extent, if any, a ninth grader’s grade (passing or 
failing) in his/her ninth grade mathematics course, regardless of the course itself (i.e. Algebra 
I, geometry, etc…), is related to later performance on the CAHSEE.  While correlative data 
is not predictive, it is able to give us a sense of which students can be expected to succeed 
and which students are more likely to benefit from interventions before taking the CAHSEE.  
This information can be used to ensure that those students needing intervention receive 
appropriate interventions before sitting for the CAHSEE exam for the first time in March of 
their 10th grade year.   
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Research questions.  The following research questions guided the study:  
1. To what extent, if at all, are students’ ninth grade mathematics course grades related 
to their census testing performance on the mathematics portion of the California High 
School Exit Examination? 
2. To what extent, if at all, do certain socioeconomic factors, specifically race, gender, 
free/reduced lunch status, and English Language Learning status, along with students’ 
ninth grade mathematics course grades, relate to their census testing performance on 
the mathematics portion of the California High School Exit Examination? 
Data were collected from students attending charter schools in Los Angeles County and 
analyzed using ANOVA and ANCOVA statistical analyses.   
Summary of Findings  
Research question 1.  The data analyzed for research question 1 showed a 
statistically significant relationship between students’ ninth grade mathematics course 
passing status and their later performance on the mathematics portion of the CAHSEE.  The 
analysis also found a statistically significant relationship between the math course a student 
takes in the ninth grade and his/her later performance on the mathematics portion of the 
CAHSEE.  Both of these ANOVA analyses had a P-value of 0.00, which indicates an almost 
perfect correlation between those factors and later CAHSEE math performance.  These 
results caused the researcher to run an ANCOVA analysis examining the relationship among 
the math course students take, whether or not they pass their math course, and later CAHSEE 
math performance.  This analysis also showed a strong statistically significant relationship 
between how well students perform in a specific math course and later CAHSEE math 
performance.  This analysis also had a P-value of 0.00 (rounded from 0.000041).   
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The statistically significant relationship between ninth grade math course passing 
status and future CAHSEE math performance indicated that students who do not pass their 
ninth grade math course were more likely to score lower on the CAHSEE math and therefore 
more likely to benefit from interventions. 
The statistically significant relationship between students’ ninth grade math course 
and future CAHSEE math performance indicated that students who are taking lower-level 
math courses in the ninth grade, specifically Pre-Algebra and 2 Year Algebra, were more 
likely to score lower on the CAHSEE Mathematics exam and therefore are more likely to 
benefit from interventions.  More specifically, these data show that students who are taking 
Pre-Algebra in the ninth grade and students who are taking 2 Year Algebra in the ninth grade 
and not passing it are in danger of failing the CAHSEE Math exam.  This group of students 
would definitely benefit from interventions prior to taking the exam.   
The statistically significant relationship between ninth grade math course passing 
status and the specific math course students take in the ninth grade and future CAHSEE math 
performance indicated that students who are taking Pre-Algebra or 2 Year Algebra in the 
ninth grade (whether they pass or not) and students who do not pass Algebra I in the ninth 
grade were more likely to score lower on the CAHSEE math and therefore more likely to 
benefit from interventions.  These data also showed that students taking Algebra II or 
Trigonometry and students passing Geometry in the ninth grade are the least likely to benefit 
from interventions, as they are the most likely to score well on the mathematics portion of the 
CAHSEE. 
Research question 2.  The ANCOVA analysis run for research question 2 found a 
statistically significant relationship between students’ race and ninth grade mathematics 
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course passing status and future performance on the mathematics portion of the CAHSEE.  
There was also a statistically significant relationship between students’ ELL status and ninth 
grade mathematics course passing status and future performance on the mathematics portion 
of the CAHSEE.  The data further showed that the relationship between students’ math 
course passing status and their later performance on the mathematics portion of the CAHSEE 
was not due the socioeconomic factors of gender or free/reduced lunch status.   
The study showed a statistically significant relationship among students’ race and 
ninth grade mathematics course passing status and their later performance on the 
mathematics portion of the CAHSEE.  The data indicated that Pacific Islanders are likely to 
benefit from math interventions before their initial CAHSEE attempt.  This data also showed 
that African American, Filipino, Hispanic, Native American, and Other students who did not 
pass their ninth grade mathematics course may benefit from interventions as well, since their 
mean CAHSEE scores were failing or very close to the passing mark of 350.  Lastly, the data 
showed that Asian and White students may not benefit from intervention.   
The data further showed that the relationship between students’ math course passing 
status and their later performance on the mathematics portion of the CAHSEE was not due 
the socioeconomic factors of gender or free/reduced lunch status.   
Lastly the results showed a statistically significant relationship between students’ 
ninth grade mathematics course passing status and ELL status and their future performance 
on the mathematics portion of the CAHSEE.  The data showed that in all English Learner 
(EL) classifications students that passed their ninth grade mathematics course were more 
likely to score higher on the mathematics portion of the CAHSEE.  However, results also 
indicated that in both groups the students most likely to score the highest on the mathematics 
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portion of the CAHSEE were the Initially Fluent English Proficient (IFEP) students, 
followed by the Reclassified Fluent English Proficient (RFEP) students and the EL students.  
English Only (EO) students were the most likely to score lowest on the mathematics portion 
of the CAHSEE.   
Conclusions 
The results of the data analysis may offer a useful tool for charter school 
administrators in Los Angeles County.  Although all of the data analyzed in this study came 
from charter schools, the results may be useful to administrators in non-charter settings, 
particularly in Los Angels County.  This information may help administrators better spend 
their intervention dollars on students who are most likely to benefit from interventions rather 
than on those who are not likely to derive as much, or any, benefit. 
Students likely to benefit from interventions. The data analysis conducted for 
research question 1 found that students who do not pass their mathematics courses in the 
ninth grade, especially if those courses are Pre-Algebra, 2 Year Algebra, or Algebra I, are 
more likely to score lower on, or fail, the mathematics portion of the CAHSEE.  Therefore, 
these students may likely benefit from interventions before the take the CAHSEE for the first 
time.  The data also showed that all students taking Pre-Algebra or 2 Year Algebra in the 
ninth grade are likely to benefit from interventions before their initial CAHSEE census 
testing.   
However, the data showed a statistically significant relationship between students’ 
ninth grade mathematics course passing status and race and future performance on the 
mathematics portion of the CAHSEE.  The data indicated that African American, Filipino, 
Hispanic, Native American, and Other students who did not pass their ninth grade 
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mathematics course may benefit from interventions.  The mean scaled CAHSEE Math scores 
for these groups of students were either below or very close to the passing score of 350.  This 
means that although these students are currently statistically more likely to score lower on the 
CAHSEE, well-executed mathematical interventions may help these students pass the exam 
during their 10th grade census sitting.  The data also revealed that Pacific Islander students 
would likely benefit from interventions whether they pass their ninth grade mathematics 
course or not; however, the number of Pacific Islander students analyzed was very small and 
this finding may not be true of the larger Pacific Islander population. 
The data analyzed for research question 2 also showed a statistically significant 
relationship between students’ ninth grade mathematics course passing status and ELL status 
and future performance on the mathematics portion of the CAHSEE.  Predictably the data 
showed that regardless of ELL status, students who passed their ninth grade mathematics 
course were more likely to score higher on the mathematics portion of the CAHSEE than 
students who did not pass their ninth grade mathematics course.  The data also revealed that 
the students most likely to score the highest on the mathematics portion of the CAHSEE 
were the Initially Fluent English Proficient (IFEP) students followed by the Redesignated 
Fluent English Proficient (RFEP) students, and the English Learner (EL) students.  The 
English Only (EO) students were the most likely to score lowest on the mathematics portion 
of the CAHSEE.  This finding indicates that EO and EL students would benefit from 
mathematical interventions and that once students redesignate to RFEP, they are less likely to 
benefit from interventions.   
Students unlikely to benefit from interventions.  The data showed that students 
taking Algebra II or Trigonometry in the ninth grade are not likely to benefit from 
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interventions, even if they fail these courses in the ninth grade.  Additionally, the data 
analyzed for research question 2 showed that students’ ninth grade mathematics course 
passing status and their gender or free/reduced lunch status were not significantly related to 
future performance on the mathematics portion of the CAHSEE.  This seems to indicate that 
administrators can disregard these factors when determining which students are most likely 
to benefit from mathematics interventions.   
This data also showed that Asian and White students may not benefit from 
interventions, even if they did not pass their ninth grade mathematics course, since their 
mean CAHSEE scaled scores were well above passing.  Lastly, the data showed that IFEP 
and RFEP students are unlikely to benefit from interventions. 
School wide benefits.  The data has school wide implications as well.  A school’s 
initial attempt CAHSEE pass rate is used in calculations of that school’s API and AYP each 
year.  A school’s API and AYP scores determine many things such as: a necessity to 
participate in program improvement, funding opportunities, and public perception of the 
school.  A better initial pass rate can result in higher API and AYP scores and more 
opportunities for the school and its students.   
 Furthermore, it stands to reason that the same students who would benefit from 
mathematics intervention on the CAHSEE would also benefit from these interventions on the 
CST, the statewide tests used to calculate part of a school’s API (CDE, 2009a).  Benefits 
from these mathematics interventions could mean increased CST scores in mathematics and 
an increased API score.     
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Recommendations for Policy 
Redirect funding from remediation to intervention.  Intervening with students 
before they fail the CAHSEE or face other academic difficulties may not only increase their 
likelihood of passing the mathematics portion of the CAHSEE, but may also help with 
dropout prevention.  According to a study by Bridgeland, Dilulio, and Morrison (2006), 
students who reported having academic difficulties also reported that additional supports, 
such as interventions like remedial courses and tutoring, were not available to them.  
Additionally, they found that although almost all of the individuals they interviewed 
expressed regret for having dropped out of school and a desire to continue their formal 
educations, a full 29% “expressed significant doubts that they could have met their high 
school’s requirements for graduation even if they had put in the necessary effort” (p. iii).  
Providing these students with needed supports in the form of intervention may help reduce 
their likelihood of dropping out of high school.  
Provide standardized skill-based targeted intervention curriculum.  The state of 
California should provide a skills-based, as well as standards based, intervention curriculum 
to ensure that all students have access to an effective, targeted intervention program.  This 
program should be skills-based rather than simply standards-based because some standards 
incorporate many skills such as Algebra I standard 1.0, “students identify and use the 
arithmetic properties of subsets of integers and rational, irrational, and real numbers, 
including closure properties for the four basic arithmetic operations where applicable,” which 
requires students to understand several different mathematical concepts (California SBE, 
1997, p. 38).   
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Recommendations for Practice 
Assess the mathematical abilities of incoming ninth graders.  An assessment exam 
should be given to all incoming ninth grade students within their first two weeks of high 
school.  This exam should be based on the same math skills on which the CAHSEE is based, 
namely sixth-eighth grade math skills and Algebra I.  Results from this exam should be used 
to determine which students would benefit from intervention. 
Educators should be more proactive in seeking out students who may benefit 
from intervention.  Students who do not pass the mathematics portion of the CAHSEE on 
their first attempt have shown continued difficulties in passing the exam.  There is conflicting 
research regarding the impact of failing the exam on the likelihood that a student may not 
graduate from high school (CEP, 2006a; CEP, 2008; HumRRO 2006b; Zau & Betts, 2008) 
Eliminate 2 Year Algebra from high schools. This study showed that students 
taking 2 Year Algebra in high school are more likely to need interventions than all other 
students.  This seems to indicate that 2 Year Algebra is not adequately preparing students for 
the rigors of higher-level math.  A more beneficial approach may be to place students who 
are supposed to take 2 Year Algebra into Algebra I and provide them with a second skills-
based mathematics course as an intervention.   
Increase the numbers of minority students taking advanced mathematics 
courses.  The data in this study and from national studies indicate that students who take 
higher-level mathematics courses (above Algebra II) are more likely to be successful on the 
CAHSSE and more likely to graduate from a four-year college or university (Adelman, 2006; 
Loveless, 2008; National Mathematics Advisory Panel, 2008).   
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Recommendations for Future Study 
Based on the results of this study, and in an effort to make the results of this study 
applicable to a larger group, several areas are recommended for future research.  These 
recommendations are enumerated below: 
1. Since special education students were excluded from this study, it is recommended 
that this study be repeated specifically for special education students.  
2. Since this study did not include any qualitative component or address any 
interventions in which students may have participated during the ninth or 10th grades, 
it is recommended that this study be repeated including a qualitative component 
examining the impact of any interventions in which students may have participated. 
3. Since the type of school a student attends was not a factor examined in this study, it is 
recommended that this study be repeated examining the differences that type of 
school (large urban, suburban, rural, charter, magnet, etc…) may make. 
4. Since only charter schools responded with data for analysis, it is recommended that 
this study be repeated using data from multiple types of schools including large 
urban, small urban, suburban, magnet, and rural schools to determine if these results 
hold true for schools other than charter schools. 
5. Since this study was specific to California and its exit exam, it is recommended that 
this study be reproduced in other states using their exit exams to determine if the 
same factors (ninth grade math course passing status, ninth grade math course taken, 
race, gender, free/reduced lunch status, ELL status) have statistically significant 
relationships in states other than California.   
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6. Since there were drastically varying numbers of students enrolled in the ninth grade 
math courses, the data for the ANOVA analysis of the relationship between the 
mathematics course students take in ninth grade and their subsequent performance on 
the mathematics portion of the CAHSEE did not pass all of the tests of assumptions.  
Therefore it is recommended that this study be repeated with either a significantly 
larger student population, or with data selected so that there are more even numbers 
of students enrolled in each ninth grade math course.   
7. Since there were drastically varying numbers of students in each race, and some races 
were underrepresented (specifically Asians, Filipinos, Native Americans, and Pacific 
Islanders), it is recommended that this study be repeated using a more evenly 
distributed group of racially diverse students to determine if race remains a 
statistically significant variable. 
8. The results of this study revealed that students whose ELL status is English Only are 
the most likely to score lower on the mathematics portion of the CAHSEE.  Therefore 
it is recommended that this study be repeated using only students who are classified 
as English Only to determine if relationships exist between these students’ gender, 
race, and free/reduced lunch status and their future performance on the mathematics 
portion of the CAHSEE. 
Conclusion 
 Proactively determining which students will benefit from mathematical interventions 
and providing targeted interventions to these students prior to their initial CAHSEE census 
testing will increase the likelihood that said students will perform well on and pass the 
mathematics portion of the CAHSEE.  Additionally, supporting students in their learning of 
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mathematics and ensuring that they have access to advanced mathematics courses in high 
school will increase the likelihood that they will graduate from school, graduate from 
college, and attain higher earning power in the future (Adelman, 2006; Loveless, 2008; 
National Mathematics Advisory Panel, 2008).   
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APPENDIX A: 
States With Mandatory Exit Exams in 2009 (24 States) 
Alabama 
Alaska 
Arizona 
California 
Florida 
Georgia 
Idaho 
Indiana 
Louisiana 
Maryland 
Massachusetts 
Minnesota 
Mississippi 
Nevada 
New Jersey 
New Mexico 
New York 
North Carolina 
Ohio 
South Carolina 
Tennessee 
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Texas  
Virginia 
Washington 
 
States phasing in exit exams by 2012 but not yet withholding diplomas:  
Arkansas (2010) 
Oklahoma  (2012) 
 
 
(Center, 2009c). 
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APPENDIX B: 
Data Collection Tool 
Instructions: Enter information for each student in a single row.  Possible entries are provided in the second row. 
Gender Ethnicity Free / 
Reduced 
Lunch Status 
English 
Language 
Learner 
Status 
Special 
Education 
Status  
9th Grade 
Math Course 
Taken 
9th Grade 
Math Course 
Grade Fall 
9th Grade 
Math Course 
Grade 
Spring 
10 Grade 
Census Year 
10th Grade 
CAHSEE 
Census 
Exam Scaled 
Score 
M = Male 
F = Female  
H = Hispanic 
B = Black or 
African 
American 
W = White  
N = Native 
American 
A = Asian 
O = Other 
Y = qualifies 
for free or 
reduced lunch 
N = no 
EO  
IFEP 
LEP 
RFEP 
TBD or 
Unknown 
Y = student 
has an IEP   
N = Student 
does not 
General Math; 
Pre-Algebra; 
Algebra 1A (2 
year algebra); 
Algebra 1, 
Geometry, 
Algebra II, or 
Integrated 
Math 1 
A, B, C, D, or 
F 
A, B, C, D, or 
F 
2007, 2008, or 
2009 
Please enter 
the student’s 
scaled 
mathematics 
score 
*In the actual Excel spreadsheet the possible entries are in a drop down menu.
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APPENDIX C: 
Request to Superintendents for Permission to Access Data 
May 6, 2010 
To Whom It May Concern: 
My name is Andrea Steffan and I am a doctoral student in Educational Leadership, 
Administration and Policy at Pepperdine University, under the supervision of Jennifer 
Kliewer.  I am doing my dissertation research on the correlation between a students 9th grade 
mathematics course grades and their scores on the mathematics portion of the California 
High School Exit Exam.  I am also analyzing what impact specific socio-economic categories 
have on those outcomes.  As a necessity for completion of the study I need to collect data 
from high school sites, such as those in your district.   
I would greatly appreciate your participation in this study.  This study will be 
completely confidential and data will be aggregated, so that only generalized conclusions are 
made.  No specific information collected about any particular school, student, or district will 
be used.   
The only foreseeable risk associated with participation in this study is the amount of time 
involved in collecting the data.  
I am requesting the following data for each student in the graduating classes of 2009, 2010, 
and 2011: gender, ethnicity, free/reduced lunch status, English Language Learner Status, 
Special Education status, 9th grade mathematics course taken, 9th grade mathematics course 
grades (fall and spring semester), year of 10th grade census testing, and CAHSEE math 
scaled score.   
There are three options for participation.  
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1) Participation and site level data collection:  If you would prefer that personnel at the 
high schools or district offices in your district collect and return this data, I will 
provide each collection site with the spreadsheet and instructions for entering data, a 
blank CD on which to return the data, and a stamped, addressed return envelope.  
2) Participation and researcher collects data: If you are willing to participate, but do not 
want school site personnel to spend time collecting the data, I am able to go to district 
offices or school sites and collect the data to alleviate the time burden involved in 
participation.   
3) Schools in your district do not participate in this study. 
A summary of the findings will be available after the study has been completed.  If you wish 
to receive a summary of the findings, please submit a request to 
andrea.steffan@pepperdine.edu and indicate either an email or postal address to which the 
summary may be sent.  You may request a summary of the results whether or not you submit 
data.   
I am required to keep the data collected for this study in a secure manner for 5 years.  Data 
will be kept in a password protected spreadsheet.  After that time has passed, the data will be 
destroyed. 
Thank you for taking the time to consider and respond to this request.  I understand how 
valuable time is and appreciate your generosity.   
If you are willing to allow schools in your district to participate, please respond to this email 
indicating your permission.  Please also indicate if you would like the school(s) to provide 
me with data, if you would like me to visit the school(s) to collect data, or if you would like 
the school site principal to make this determination.  If you are not willing or able to have the 
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high school(s) in your district participate, please also respond to this email indicating that 
you will not participate.  Thank you very much for your time and your consideration of this 
proposal.  
Sincerely, 
 
Andrea Steffan 
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APPENDIX D: 
Analysis of Variance Report – Ninth Grade Math Passing Status 
Response mathscalescore 
 
Tests of Assumptions Section 
 Test Prob Decision 
Assumption Value Level (0.05) 
Skewness Normality of Residuals 13.6674 0.000000 Reject 
Kurtosis Normality of Residuals -2.5064 0.012198 Reject 
Omnibus Normality of Residuals 193.0795 0.000000 Reject 
Modified-Levene Equal-Variance Test 58.7366 0.000000 Reject 
 
Box Plot Section 
 
250.00
300.00
350.00
400.00
450.00
F P
Box Plot
Grade
m
a
t
h
s
c
a
l
e
s
c
o
r
e
 
 
Expected Mean Squares Section 
Source  Term Denominator Expected 
Term DF Fixed? Term Mean Square 
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A: Grade 1 Yes S(A) S+sA 
S(A) 5731 No  S(A) 
Note: Expected Mean Squares are for the balanced cell-frequency case. 
 
Analysis of Variance Table 
Source  Sum of Mean  Prob Power 
Term DF Squares Square F-Ratio Level (Alpha=0.05) 
A: Grade 1 371253.6 371253.6 383.40 0.000000* 1.000000 
S(A) 5731 5549497 968.3297 
Total (Adjusted) 5732 5920751 
Total 5733 
* Term significant at alpha = 0.05 
 
 
Kruskal-Wallis One-Way ANOVA on Ranks 
Hypotheses 
H0: All medians are equal. 
Ha: At least two medians are different. 
 
Test Results 
  Chi-Square Prob 
Method DF (H) Level Decision(0.05) 
Not Corrected for Ties 1 357.5849 0.000000 Reject H0 
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Corrected for Ties 1 357.6325 0.000000 Reject H0 
 
Number Sets of Ties 130 
Multiplicity Factor 2.504681E+07 
 
Group Detail 
  Sum of Mean 
Group Count Ranks Rank Z-Value Median 
F 1654 3668344.00 2217.86 -18.9099 353 
P 4079 12768167.00 3130.22 18.9099 370 
 
Means and Effects Section 
   Standard  
Term Count Mean Error Effect 
All 5733 368.4499  364.6934 
A: Grade 
F 1654 355.8126 0.7651452 -8.880793 
P 4079 373.5742 0.4872308 8.880793 
 
Plots of Means Section 
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Means of mathscalescore
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Planned Comparison: A1 
 
Response: mathscalescore 
Term A: Grade 
 
Alpha=0.050  Error Term=S(A)  DF=5731  MSE=968.3297 
 
Comparison Value=17.76159   T-Value=19.5805   Prob>|T|=0.000000   
Decision(0.05)=Reject 
Comparison Std Error = 0.9071059   Comparison Confidence Interval = 15.98369 to 
19.53948 
 
 Comparison   
Group Coefficient Count Mean 
F -1 1654 355.8126 
P 1 4079 373.5742 
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Notes:  
This section presents the results of a standard set of planned comparisons. The first 
comparison 
compares the first group with those below it (alphabetically). The second comparison 
compares the second group with those below it (alphabetically) ignoring the first. This 
continues to the next to the last group. 
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APPENDIX E: 
Analysis of Variance Report – Ninth Grade Math Course 
Response mathscalescore 
 
Tests of Assumptions Section 
 Test Prob Decision 
Assumption Value Level (0.05) 
Skewness Normality of Residuals 9.0038 0.000000 Reject 
Kurtosis Normality of Residuals -1.3921 0.163905 Accept 
Omnibus Normality of Residuals 83.0064 0.000000 Reject 
Modified-Levene Equal-Variance Test 48.5606 0.000000 Reject 
 
Box Plot Section 
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Box Plot
description
m
a
t
h
s
c
a
l
e
s
c
o
r
e
 
 
Expected Mean Squares Section 
Source  Term Denominator Expected 
Term DF Fixed? Term Mean Square 
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A: description 5 Yes S(A) S+sA 
S(A) 5727 No  S(A) 
Note: Expected Mean Squares are for the balanced cell-frequency case. 
 
Analysis of Variance Table 
Source  Sum of Mean  Prob Power 
Term DF Squares Square F-Ratio Level (Alpha=0.05) 
A: description 5 1037563 207512.6 243.37 0.000000* 1.000000 
S(A) 5727 4883188 852.6606 
Total (Adjusted) 5732 5920751 
Total 5733 
* Term significant at alpha = 0.05 
 
 
Kruskal-Wallis One-Way ANOVA on Ranks 
Hypotheses 
H0: All medians are equal. 
Ha: At least two medians are different. 
 
Test Results 
  Chi-Square Prob 
Method DF (H) Level Decision(0.05) 
Not Corrected for Ties 5 950.1412 0.000000 Reject H0 
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Corrected for Ties 5 950.2675 0.000000 Reject H0 
 
Number Sets of Ties 130 
Multiplicity Factor 2.504681E+07 
 
Group Detail 
  Sum of Mean 
Group Count Ranks Rank Z-Value Median 
2 Year Algebra 2139 4939197.50 2309.12 -19.6890 355 
Algebra 1 2094 6375001.50 3044.41 6.1567 369 
Algebra 2 64 299278.00 4676.22 8.7941 407 
Geometry 1129 4341674.00 3845.59 22.1688 385 
Pre-Algebra 303 459386.50 1516.13 -14.5981 341 
Trigonometry 4 21973.50 5493.38 3.1747 436.5 
 
Means and Effects Section 
   Standard  
Term Count Mean Error Effect 
All 5733 368.4499  383.8721 
A: description 
2 Year Algebra 2139 357.3137 0.6313682 -26.55838 
Algebra 1 2094 371.2154 0.6381162 -12.6567 
Algebra 2 64 407.0469 3.650044 23.17479 
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Geometry 1129 388.6112 0.8690428 4.739079 
Pre-Algebra 303 343.7954 1.677516 -40.0767 
Trigonometry 4 435.25 14.60018 51.37792 
 
 
Plots of Means Section 
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Planned Comparison: A1 
 
Response: mathscalescore 
Term A: description 
 
Alpha=0.050  Error Term=S(A)  DF=5727  MSE=852.6606 
 
Comparison Value=159.3503   T-Value=10.2768   Prob>|T|=0.000000   
Decision(0.05)=Reject 
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Comparison Std Error = 15.50581   Comparison Confidence Interval = 128.9595 to 189.7411 
 
 Comparison   
Group Coefficient Count Mean 
2 Year Algebra -5 2139 357.3137 
Algebra 1 1 2094 371.2154 
Algebra 2 1 64 407.0469 
Geometry 1 1129 388.6112 
Pre-Algebra 1 303 343.7954 
Trigonometry 1 4 435.25 
 
 
Planned Comparison: A2 
 
Response: mathscalescore 
Term A: description 
 
Alpha=0.050  Error Term=S(A)  DF=5727  MSE=852.6606 
 
Comparison Value=89.8419   T-Value=5.8411   Prob>|T|=0.000000   Decision(0.05)=Reject 
Comparison Std Error = 15.38091   Comparison Confidence Interval = 59.69588 to 119.9879 
 
 Comparison   
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Group Coefficient Count Mean 
2 Year Algebra 0 2139 357.3137 
Algebra 1 -4 2094 371.2154 
Algebra 2 1 64 407.0469 
Geometry 1 1129 388.6112 
Pre-Algebra 1 303 343.7954 
Trigonometry 1 4 435.25 
 
Planned Comparison: A3 
 
Response: mathscalescore 
Term A: description 
 
Alpha=0.050  Error Term=S(A)  DF=5727  MSE=852.6606 
 
Comparison Value=-53.48409   T-Value=2.9150   Prob>|T|=0.003570   
Decision(0.05)=Reject 
Comparison Std Error = 18.34775   Comparison Confidence Interval = -89.44501 to -
17.52316 
 
 Comparison   
Group Coefficient Count Mean 
2 Year Algebra 0 2139 357.3137 
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Algebra 1 0 2094 371.2154 
Algebra 2 -3 64 407.0469 
Geometry 1 1129 388.6112 
Pre-Algebra 1 303 343.7954 
Trigonometry 1 4 435.25 
 
 
Planned Comparison: A4 
 
Response: mathscalescore 
Term A: description 
 
Alpha=0.050  Error Term=S(A)  DF=5727  MSE=852.6606 
 
Comparison Value=1.823059   T-Value=0.1232   Prob>|T|=0.901960   Decision(0.05)=Do 
Not Reject 
Comparison Std Error = 14.79865   Comparison Confidence Interval = -27.18177 to 
30.82789 
 
 Comparison   
Group Coefficient Count Mean 
2 Year Algebra 0 2139 357.3137 
Algebra 1 0 2094 371.2154 
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Algebra 2 0 64 407.0469 
Geometry -2 1129 388.6112 
Pre-Algebra 1 303 343.7954 
Trigonometry 1 4 435.25 
 
Planned Comparison: A5 
 
Response: mathscalescore 
Term A: description 
 
Alpha=0.050  Error Term=S(A)  DF=5727  MSE=852.6606 
 
Comparison Value=91.45462   T-Value=6.2230   Prob>|T|=0.000000   
Decision(0.05)=Reject 
Comparison Std Error = 14.69623   Comparison Confidence Interval = 62.65054 to 120.2587 
 
 Comparison   
Group Coefficient Count Mean 
2 Year Algebra 0 2139 357.3137 
Algebra 1 0 2094 371.2154 
Algebra 2 0 64 407.0469 
Geometry 0 1129 388.6112 
Pre-Algebra -1 303 343.7954 
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Trigonometry 1 4 435.25 
 
Notes:  
This section presents the results of a standard set of planned comparisons. The first 
comparison compares the first group with those below it (alphabetically). The second 
comparison compares the second group with those below it (alphabetically) ignoring the first. 
This continues to the next to the last group. 
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APPENDIX F: 
 Analysis of Covariance Report – Ninth Grade Math Course and Passing Status  
Response mathscalescore 
 
Expected Mean Squares Section 
Source  Term Denominator Expected 
Term DF Fixed? Term Mean Square 
A: Grade 1 Yes S(AB) S+bsA 
B: description 5 Yes S(AB) S+asB 
AB 5 Yes S(AB) S+sAB 
S(AB) 5721 No  S 
Note: Expected Mean Squares are for the balanced cell-frequency case. 
 
Analysis of Variance Table 
Source  Sum of Mean  Prob Power 
Term DF Squares Square F-Ratio Level (Alpha=0.05) 
A: Grade 1 2014.021 2014.021 2.48 0.115071 0.350625 
B: description 5 605189.1 121037.8 149.28 0.000000* 1.000000 
AB 5 22520.32 4504.063 5.55 0.000041* 0.992226 
S 5721 4638724 810.824 
Total (Adjusted) 5732 5920751 
Total 5733 
* Term significant at alpha = 0.05 
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Means and Standard Error Section 
   Standard 
Term Count Mean Error 
All 5733 383.6878  
A: Grade 
F 1654 381.0173 0.7001572 
P 4079 386.3583 0.4458476 
B: description 
2 Year Algebra 2139 355.6443 0.615684 
Algebra 1 2094 367.7549 0.6222644 
Algebra 2 64 405.1913 3.559371 
Geometry 1129 381.6737 0.8474544 
Pre-Algebra 303 343.0991 1.635844 
Trigonometry 4 448.7636 14.23749 
AB: Grade,description 
F,2 Year Algebra 729 350.4005 1.054629 
F,Algebra 1 611 359.4452 1.151974 
F,Algebra 2 11 402.3636 8.585527 
F,Geometry 191 371.1885 2.060377 
F,Pre-Algebra 112 340.4286 2.690632 
F,Trigonometry 0 462.2773 0 
P,2 Year Algebra 1410 360.8879 0.7583222 
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P,Algebra 1 1483 376.0647 0.7394226 
P,Algebra 2 53 408.0189 3.911338 
P,Geometry 938 392.1588 0.9297408 
P,Pre-Algebra 191 345.7696 2.060377 
P,Trigonometry 4 435.25 14.23749 
 
Plots Section 
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Planned Comparison: A1 
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Response: mathscalescore 
Term A: Grade 
 
Alpha=0.050  Error Term=S(AB)  DF=5721  MSE=810.824 
 
Comparison Value=5.341062   T-Value=6.4345   Prob>|T|=0.000000   
Decision(0.05)=Reject 
Comparison Std Error = 0.8300604   Comparison Confidence Interval = 3.714174 to 6.96795 
 
 Comparison   
Group Coefficient Count Mean 
F -1 1654 381.0173 
P 1 4079 386.3583 
 
Notes:  
This section presents the results of a standard set of planned comparisons. The first 
comparison 
compares the first group with those below it (alphabetically). The second comparison 
compares the second group with those below it (alphabetically) ignoring the first. This 
continues to the next to the last group. 
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APPENDIX G: 
Analysis of Covariance Report – Ninth Grade Math Passing Status and Race 
Response mathscalescore 
 
Expected Mean Squares Section 
Source  Term Denominator Expected 
Term DF Fixed? Term Mean Square 
A: Grade 1 Yes S(AB) S+bsA 
B: ethnicity 7 Yes S(AB) S+asB 
AB 7 Yes S(AB) S+sAB 
S(AB) 5717 No  S 
Note: Expected Mean Squares are for the balanced cell-frequency case. 
 
Analysis of Variance Table 
Source  Sum of Mean  Prob Power 
Term DF Squares Square F-Ratio Level (Alpha=0.05) 
A: Grade 1 2517.459 2517.459 2.63 0.104993 0.367527 
B: ethnicity 7 41354.91 5907.845 6.17 0.000000* 0.999686 
AB 7 15780.79 2254.399 2.35 0.021211* 0.860614 
S 5717 5474772 957.6302 
Total (Adjusted) 5732 5920751 
Total 5733 
* Term significant at alpha = 0.05 
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Means and Standard Error Section 
   Standard 
Term Count Mean Error 
All 5733 366.3474  
A: Grade 
F 1654 361.9622 0.7609063 
P 4079 370.7326 0.4845316 
B: ethnicity 
A 27 397.1107 5.955484 
B 523 359.9538 1.353157 
Filipino 21 356.3214 6.752884 
H 3693 365.2804 0.5092245 
N 21 363.6227 6.752884 
Other 559 361.2021 1.308859 
Pacific Islander 4 361.1667 15.4728 
W 885 366.1213 1.040225 
AB: Grade,ethnicity 
F,A 7 389.5714 11.69634 
F,B 155 352.1032 2.48561 
F,Filipino 7 349 11.69634 
F,H 1025 355.1883 0.9665782 
F,N 10 355.7 9.785858 
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F,Other 176 354.8011 2.332613 
F,Pacific Islander 3 379.3333 17.86645 
F,W 271 360 1.879811 
P,A 20 404.65 6.919647 
P,B 368 367.8044 1.613151 
P,Filipino 14 363.6429 8.27056 
P,H 2668 375.3726 0.5991092 
P,N 11 371.5454 9.33045 
P,Other 383 367.6031 1.581246 
P,Pacific Islander 1 343 30.9456 
P,W 614 372.2427 1.248863 
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Planned Comparison: A1 
 
Response: mathscalescore 
Term A: Grade 
 
Alpha=0.050  Error Term=S(AB)  DF=5717  MSE=957.6302 
 
Comparison Value=8.770452   T-Value=9.7225   Prob>|T|=0.000000   
Decision(0.05)=Reject 
Comparison Std Error = 0.9020805   Comparison Confidence Interval = 7.002406 to 10.5385 
 
 Comparison   
Group Coefficient Count Mean 
F -1 1654 361.9622 
P 1 4079 370.7326 
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Notes:  
This section presents the results of a standard set of planned comparisons. The first 
comparison 
compares the first group with those below it (alphabetically). The second comparison 
compares the second group with those below it (alphabetically) ignoring the first. This 
continues to the next to the last group. 
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APPENDIX H: 
Analysis of Covariance Report – Ninth Grade Math Passing Status and Gender 
Response mathscalescore 
 
Expected Mean Squares Section 
Source  Term Denominator Expected 
Term DF Fixed? Term Mean Square 
A: Grade 1 Yes S(AB) S+bsA 
B: gender 3 Yes S(AB) S+asB 
AB 3 Yes S(AB) S+sAB 
S(AB) 5724 No  S 
Note: Expected Mean Squares are for the balanced cell-frequency case. 
 
Analysis of Variance Table 
Source  Sum of Mean  Prob Power 
Term DF Squares Square F-Ratio Level (Alpha=0.05) 
A: Grade 1 173.2557 173.2557 0.18 0.670132 0.071028 
B: gender 3 59593.29 19864.43 20.81 0.000000* 1.000000 
AB 3 3605.9 1201.967 1.26 0.286705 0.339652 
S 5724 5465004 954.7525 
Total (Adjusted) 5731 5920738 
Total 5732 
* Term significant at alpha = 0.05 
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Means and Standard Error Section 
   Standard 
Term Count Mean Error 
All 5732 354.671  
A: Grade 
F 1654 357.3609 0.7597622 
P 4078 351.981 0.4838623 
B: gender 
F 3233 361.6379 0.5434287 
M 2493 368.6893 0.6188484 
NULL 3 343.3566 17.83959 
U 3 345 17.83959 
AB: Grade,gender 
F,F 927 352.9493 1.014859 
F,M 726 359.4477 1.146772 
F,NULL 0 346.0465 0 
F,U 1 371 30.89907 
P,F 2306 370.3265 0.6434514 
P,M 1767 377.931 0.7350674 
P,NULL 3 340.6667 17.83959 
P,U 2 319 21.84894 
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Plots Section 
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Planned Comparison: A1 
 
Response: mathscalescore 
Term A: Grade 
 
Alpha=0.050  Error Term=S(AB)  DF=5724  MSE=954.7525 
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Comparison Value=-5.37982   T-Value=5.9726   Prob>|T|=0.000000   Decision(0.05)=Reject 
Comparison Std Error = 0.9007559   Comparison Confidence Interval = -7.14527 to -
3.614371 
 
 Comparison   
Group Coefficient Count Mean 
F -1 1654 357.3609 
P 1 4078 351.981 
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APPENDIX I: 
Analysis of Covariance Report – Ninth Grade Math Passing Status and Free/Reduced Lunch 
Status 
  
Response mathscalescore 
 
Expected Mean Squares Section 
Source  Term Denominator Expected 
Term DF Fixed? Term Mean Square 
A: Grade 1 Yes S(AB) S+bsA 
B: nslp 3 Yes S(AB) S+asB 
AB 3 Yes S(AB) S+sAB 
S(AB) 5725 No  S 
Note: Expected Mean Squares are for the balanced cell-frequency case. 
 
Analysis of Variance Table 
Source  Sum of Mean  Prob Power 
Term DF Squares Square F-Ratio Level (Alpha=0.05) 
A: Grade 1 1.862645E-08 1.862645E-08 0.00 0.999996 0.050000 
B: nslp 3 7938.999 2646.333 2.74 0.041664* 0.667336 
AB 3 7072.111 2357.37 2.44 0.062268 0.611204 
S 5725 5525331 965.1233 
Total (Adjusted) 5732 5920751 
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Total 5733 
* Term significant at alpha = 0.05 
 
Means and Standard Error Section 
   Standard 
Term Count Mean Error 
All 5733 371.5395  
A: Grade 
F 1654 364.6388 0.7638774 
P 4079 378.4401 0.4864235 
B: nslp 
N 1346 363.0013 0.8467766 
U 37 354.9003 5.10729 
Y 4349 365.2811 0.4710822 
y 1 402.9752 31.06643 
AB: Grade,nslp 
F,N 405 356.2938 1.543703 
F,U 16 348.5625 7.766608 
F,Y 1233 355.7486 0.8847282 
F,y 0 397.9504 0 
P,N 941 369.7088 1.012737 
P,U 21 361.2381 6.779252 
P,Y 3116 374.8135 0.5565352 
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P,y 1 408 31.06643 
 
 
Plots Section 
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Planned Comparison: A1 
 
Response: mathscalescore 
Term A: Grade 
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Alpha=0.050  Error Term=S(AB)  DF=5725  MSE=965.1233 
 
Comparison Value=13.80129   T-Value=15.2399   Prob>|T|=0.000000   
Decision(0.05)=Reject 
Comparison Std Error = 0.9056028   Comparison Confidence Interval = 12.02634 to 
15.57624 
 
 Comparison   
Group Coefficient Count Mean 
F -1 1654 364.6388 
P 1 4079 378.4401 
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APPENDIX J: 
Analysis of Covariance Report – Ninth Grade Math Passing Status and English Language 
Learner Status 
  
Response mathscalescore 
 
Expected Mean Squares Section 
Source  Term Denominator Expected 
Term DF Fixed? Term Mean Square 
A: Grade 1 Yes S(AB) S+bsA 
B: LEPstatus 3 Yes S(AB) S+asB 
AB 3 Yes S(AB) S+sAB 
S(AB) 5723 No  S 
Note: Expected Mean Squares are for the balanced cell-frequency case. 
 
Analysis of Variance Table 
Source  Sum of Mean  Prob Power 
Term DF Squares Square F-Ratio Level (Alpha=0.05) 
A: Grade 1 185725.8 185725.8 212.50 0.000000* 1.000000 
B: LEPstatus 3 249622.4 83207.48 95.20 0.000000* 1.000000 
AB 3 29905.33 9968.444 11.41 0.000000* 0.999511 
S 5723 5001813 873.9844 
Total (Adjusted) 5730 5913791 
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Total 5731 
* Term significant at alpha = 0.05 
 
Means and Standard Error Section 
   Standard 
Term Count Mean Error 
All 5731 370.1689  
A: Grade 
F 1654 359.791 0.7269158 
P 4077 380.5468 0.4630005 
B: LEPstatus 
EO 3868 360.2256 0.4753447 
IFEP 223 377.6898 1.9797 
LEP 591 362.3914 1.216069 
RFEP 1049 380.3688 0.9127758 
AB: Grade,LEPstatus 
F,EO 1217 353.6097 0.8474353 
F,IFEP 66 361.8636 3.638982 
F,LEP 182 355.6483 2.191372 
F,RFEP 189 368.0423 2.150409 
P,EO 2651 366.8416 0.5741786 
P,IFEP 157 393.5159 2.359402 
P,LEP 409 369.1345 1.461807 
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P,RFEP 860 392.6953 1.008098 
 
 
Plots Section 
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Planned Comparison: A1 
 
Response: mathscalescore 
Term A: Grade 
Alpha=0.050  Error Term=S(AB)  DF=5723  MSE=873.9844 
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Comparison Value=20.75583   T-Value=24.0830   Prob>|T|=0.000000   
Decision(0.05)=Reject 
Comparison Std Error = 0.8618445   Comparison Confidence Interval = 19.06664 to 
22.44501 
 
 Comparison   
Group Coefficient Count Mean 
F -1 1654 359.791 
P 1 4077 380.5468 
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APPENDIX K: 
Descriptive Statistics Report - CAHSEE Math Scaled Scores 
 
  Standard Standard 
Count Mean Deviation Error Minimum Maximum Range 
5733 368.4499 32.13922 0.4244674 275 450 175 
 
Counts Section of mathscalescore 
 Sum of Missing Distinct  Total Adjusted 
Rows Frequencies Values Values Sum Sum Squares Sum Squares 
5733 5733 0 140 2112323 7.842058E+08 5920751 
 
Means Section of mathscalescore 
   Geometric Harmonic 
Parameter Mean Median Mean Mean Sum Mode 
Value 368.4499 365 367.0775 365.733 2112323 347 
Std Error 0.4244674    2433.471  
95% LCL 367.6179 364 366.2607 364.9296 2107554  
95% UCL 369.2818 366 367.896 366.5399 2117093  
T-Value  868.0286 
Prob Level 0 
Count 5733  5733 5733  107 
The geometric mean confidence interval assumes that the ln(y) are normally distributed. 
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The harmonic mean confidence interval assumes that the 1/y are normally distributed. 
 
Variation Section of mathscalescore 
  Standard Unbiased Std Error Interquartile 
Parameter Variance Deviation Std Dev of Mean Range Range 
Value 1032.929 32.13922 32.14062 0.4244674 43 175 
Std Error 18.56733 0.4085067  5.395208E-03 
95% LCL 996.132 31.56156  0.4168382 
95% UCL 1071.814 32.73857  0.4323831 
 
Skewness and Kurtosis Section of mathscalescore 
     Coefficient Coefficient 
Parameter Skewness Kurtosis Fisher's g1 Fisher's g2 of Variation of 
Dispersion 
Value 0.500231 2.852421 0.5003619 -0.1466607 0.0872282
 7.024365E-02 
Std Error 2.248353E-02 4.251729E-02   7.528729E-04 
 
Trimmed Section of mathscalescore 
 5% 10% 15% 25% 35% 45% 
Parameter Trimmed Trimmed Trimmed Trimmed Trimmed
 Trimmed 
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Trim-Mean 367.3004 366.516 365.9796 365.3399 365.0817
 364.9808 
Trim-Std Dev 25.81684 21.52428 18.00179 12.24823 7.107683
 2.343694 
Count 5160 4586 4013 2867 1720 573 
 
 
Mean-Deviation Section of mathscalescore 
 
Parameter |X-Mean| |X-Median| (X-Mean)^2 (X-Mean)^3 (X-Mean)^4 
Average 25.7964 25.63893 1032.749 16602.09 3042309 
Std Error 0.2558706  18.56409 864.1899 95433.96 
 
Quartile Section of mathscalescore 
 10th 25th 50th 75th 90th 
Parameter Percentile Percentile Percentile Percentile Percentile 
Value 330 345 365 388 414 
95% LCL 329 344 364 387 411 
95% UCL 331 346 366 389 415 
 
Normality Test Section of mathscalescore 
 Test Prob 10% Critical 5% Critical Decision 
Test Name Value Level Value Value (5%) 
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Shapiro-Wilk W 0.9767888 0   Reject normality 
Anderson-Darling 32.07142 0   Reject normality 
Martinez-Iglewicz 0.9938987  0.9943197 0.9940926 Can't reject 
normality 
Kolmogorov-Smirnov 5.296379E-02  0.014 0.015 Reject normality 
D'Agostino Skewness 14.65152 0 1.645 1.960 Reject normality 
D'Agostino Kurtosis -2.4204 0.015502 1.645 1.960 Reject normality 
D'Agostino Omnibus 220.5257 0.000000 4.605 5.991 Reject normality 
 
Plots Section of mathscalescore 
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Percentile Section of mathscalescore 
 
Percentile Value 95% LCL 95% UCL Exact Conf. Level 
99 450 450 450 95.4051 
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95 428 428 433 95.1181 
90 414 411 415 95.2463 
85 403 400 404 95.00416 
80 395 393 397 95.05447 
75 388 387 389 95.08183 
70 383 382 384 95.16537 
65 378 376 379 95.07087 
60 373 372 374 95.09369 
55 369 368 370 95.05275 
50 365 364 366 95.09061 
45 361 360 362 95.05275 
40 357 356 358 95.09369 
35 353 352 354 95.07087 
30 348 347 350 95.15681 
25 345 344 346 95.08558 
20 340 340 341 95.04985 
15 335 334 336 95.00265 
10 330 329 331 95.2463 
5 323 321 323 95.09468 
1 309 307 311 95.4051 
 
Percentile Formula: Ave X(p[n+1]) 
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Stem-Leaf Plot Section of mathscalescore 
    
Depth Stem  Leaves 
Low  | 275 
3   28 | 77 
12   29 | 556789999 
62   30 | 00011123333344444555666666777777888888888999999999 
215   31* | 0000000011111111111122222233333333333333344444444444 
559   32* | 0000000000000011111111111111111111111111111111111111 
1083   33* | 0000000000000000000000000000000000000000000000000000 
1784   34* | 0000000000000000000000000000000000000000000000000000 
2474   35* | 0000000000000000000000000000000000000000000000000000 
(713)   36* | 0000000000000000000000000000000000000000000000000000 
2546   37* | 0000000000000000000000000000000000000000000000000000 
1910   38* | 0000000000000000000000000000000000000000000000000000 
1357   39* | 0000000000000000000000000000000000000000000011222222 
973   40* | 0000000000000000000000000000000000000000000000000000 
696   41* | 0000000000000000000000000000000000000000000000000001 
433   42* | 0022222222222222223333333333333333333333333333333333 
279   43* | 0033333333333333333333333333333333333333334444444444 
203   44* | 0000000000000000000000000011111111111111111115555777 
97   45* | 0000000000000000000000000000000000000000000000000000 
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Unit = 1   Example:  1 |2 Represents  12    
 
 
